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COMPOUNDS  CONTAINING  24  AT.  CAKBON. 

Primary  Nucleus  C**H*. 

ChiTse&e. 

C.  F.  VooBL.    A.  Gehly  5,  272. 

RoBiQTTET  &  Colin.    Ann,  Ckm.  Phys,  4,  326. 

liAUREin'.     Ann.  Chim.  Phys,  ^^^  136. 

Pelletier  &  Walter.    N,  Ana.  Chim,  Phys,  9,  917;  J.pr,  Chem,  81| 

114. 
Gb.  Williams.     Chem.  Oaz.  1855,  405;   J.pr,  Chem,  67,  248;  Lieb. 

Kopp's  Jahresher.  1855,  633. 

Vog^»  VolaHU  Amber-rum. — Discovered  by  Yogel  in  1805.  A  jdlow,  mealj 
powder,  which  Kidd  {Phil.  Trmu.  1821,  212  and  219)  obserred  among  the  producU  of 
the  dtfltillation  of  coalf  is  perhaps  the  same  compoand.  (Mansfield,  Chem,  Soe,  Qu.  J.^ 
I.  248.)  The  sabstance  obeenred  by  Drapiea  in  erode  oil  of  amber  (ziv.  325),  and  a 
Tdlow  prodnet  obtained  by  Bossy  ft  Lecano  {J.  Pharm.  11,  362)  in  the  dry  distillation 
of  fot,  towards  tiie  end  of  the  operation,  appear  also  to  consist  of  impore  chrysene. 

Formation  and  Preparation,  1.  In  the  dry  distiUation  of  amber, 
when,  towards  the  end  of  the  operation,  the  acid  and  all  the  oil  have 
passed  over,  and  the  charred  residue  is  strongly  heated,  yellow 
vapours  pass  over  and  condense  in  the  neck  of  the  retort.  (Robiquet 
&  Colin;  Pelletier  &  Walter.)  2.  When  the  tar  obtained  in  the 
preparation  of  illominating  gas  from  oils  and  fats  is  subjected  to  dry 
distillation,  liquid  products  pass  over  at  first ;  afterwards,  when  f  of 
the  tar  have  distilled  over,  and  the  heat  is  very  much  increased,  a 
thick  oil  is  obtained,  the  last  portions  of  which,  if  collected  in  a  sepa- 
rate receiver,  deposit  a  small  quantity  of  chrysene,  while  pyrene 
remains  in  solution.  The  remainder  of  the  chrysene  condenses  in  the 
neck  of  the  retort.  (Laurent.) — 3.  In  the  distillation  of  coal-tar, 
chrysene  passes  over  at  a  much  higher  temperature  than  the  dead  oiL 
(Williams.) 

Purification,  Yogel  purified  the  sublimate  obtained  by  method  1 
from  acUiering  oil,  by  dissolving  it  three  times  in  alcohol,  and  leaving 
the  solution  to  cool    Robiquet  &  Colin  boil  it  for  some  tune  with 
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wiif<T,  till  the  oil  18  volatilized  j  then  melt  it,  and  exhaust  the  lamino- 
giintiilarnnHd  mass  with  ether,  which  leaves  the  chr^^senp  undiHsolved. 
TIjc  wnxy  |tniih)ct  18  re»tdved  h\  trcatmenl  with  ether,  and  then  by 
refMrcittn]  lnulin>r  with  n  fitnaU  quaulity  of  absolute  ak-oliol,  into  ycUo 
dtrytu'tur,  wliic'h  |iiirtly  ivmaiiis  undiasolved,  partly  crvBtaniBeB  oi 
from  the  eihrr  ami  alfnhi>l — and  eucdhtcreiic,  which  is  of  paler  colo 
and  idliamlrly  Uuiih  white.  (Pelletier  &  Walter.)  —  The  eoft^ 
iiidfhnint<'  ill  tho  urtk  r.f  the  retort  is  detached  by  serapiac^  and  rinsi 
with  a  little  ether,  then  tritarated  aiid  rejjeatedJy  boiled  with  etbe^ 
whieh  urijuiren  a  red  folniir  by  taking;  up  pyrtme  and  the  thick  oil, 
udiiUt  r}iry»eiM'  rrinuinfl  in  the  form  of  a  red  powder.  (Laurent*)- 
WdlmiMM  JriTH  the  jMHtioa  of  the  eubtimate  tneohible  in  cther»  fro 
tt/lhei'ia^  brown  oil,  by  prolonged  treatment  with  cthefj  and  purllii 
it  Uy  re-crystalliflatioti  from  Iwilitig  coal-tar  oih 

Pt^)frtif$,  Shinine  yellow  latnini^  rcBembling'  nraT)ium-tiii< 
(Riibijjia4  hi.  ('olin  ;  \\  tUiatnH.)^Cry8talline  powJer  of  a  fine  yelloi 
iiiAuwf,  wilhotit  any  thige  of  red  or  green*  (Laurent.) — Soft  to  tl 
t"ii*'h  t  d(K'K  not  acltiere  to  the  t«iijgTJe  bo  stroug-ly  as  wax,  (VogipIJ 
^jkli-ltH  U'tweeii  m°  and  1(M>''  (Vogi-l);  between  230*'  aod  235^ 
ff*«im-nt);  nt  210"  (Pelleticr  &  Waiter);  and  solidifies  to  a  de< 
yi'flow  luhiitiar  u\s>m  on  cooling.  (Lament.) — Volatilim's  eomph'^tel^ 
Ml  Iji^h  tein|X'ratnres  (VogeU;  with  partial  dccomftoaition,  k-ttving  gl 
D(jjall  <|iianlity  nf  oliarcoal.  (Robiquet  &  Coliii,  and  others,)-^ 
]Hi>4lorouM  and  taateteHB. 
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fhcfmpo»kufru,     1.  V\iTymnic  Ifumit  iu  the  air  at  itfl  b* filing  point, 

i>inuUn/^ikT\)ftn\c  acid  and  water  (Vogel)j  on  red-Lot  coals  it  bume  away 

liMif  any  j^ccwliar  i>dour.     (Luuront.) — 2»  With  cold  oil 

;i/jM  rvil-hrowii  with   a  few  violet  epote ;   with   hot   oil   of 

ftii-H  a  fine  dark  green  colour.     {Lawrent.) — It  ia  only 

^  !,'■    (bill    it*   I'lOoiired   by  eojd    otl    uf  vitriol    the    puit< 

■  M,  writh  dark  ji^rrceiiitsh  hhn*  rolotir,  only  in  hot  od  nf 

&   V\  alter.)  —  i).   With  hmmsnf^   ehrj'sene  ovolvri* 

ioid  forma  a  brown  Ftiibeitmice»  wliieh  deeonipoaeB  by 

Mill.) — 1,    jVifWr  fuiii  attaekw  it  iit  n  ^nllo  heat» 

'    red  vaponrw,  and^  aft<'r  prolonj^ed  Uoilin^,  oonvortu 

...nr,  wfiiJHt  a  yellow  ijowder*  precipitable  by  water, 

I.      (I^iUrelil.) — Vofrt  «nd  olhm  obuinetl  i  rcftin  Uy  UcAlinf 

^   —.'■>,  ChryiU'ue   dmHolvcH    in    alcohol  conlainin); 

.   therefrom    ua  a   renin.      (Vo^d.) — It   in   not 


fmh^'i 


li  arnnionia  or  potash^ley,  but  colours  iho  latter 


Colin.) 


tfttUr,  ii!h(i  in  ntct^fitrf.    (Robiijuet   Sc  CoUiu 
ttiid   i-onlaiiiinated   with   oil,  it  diKaolvi^fl] 


It  in  but  vrry  fi|>ftrinfj-lv  wdidtle;  a«"*N 
w^luhi'n*  1^2  ptrt.  of  Cold  iind  atiwwt 


bid^ 


rliw*.—  frolulilo  ill  iMorv/orm,     (CloW,  A\  J.  Phanm. 
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14,  882.) ;  in  boiling  oil  of  turpentine,  rather  more  freely  than  in 
ether  (Laurent) ;  easily  in  oil  of  lavender ;  scarcely  in  cold,  easily  in  hot 
oU  of  amber  (Vogel) ;  soluble  in  boiling  coal-tar  naphtha^    (Williams.) 


Nitro-nucleua  C»*X»m 

Binitrochrysene. 
^   C>*N»H«o«  =  c»*x»H«. 

Laubent.     Ann,  Chim,  Phys,  66,  140,  and  72,  426. 

1.  Chrysene  (p.  1)  is  boiled  for  a  while  with  nitric  acid,  whereupon 
a  red  powder  separates ;  the  nitric  acid  is  then  decanted,  and  the  red 
powder  is  boiled  with  alcohol  and  dried.  The  alcohol  and  the  nitric 
acid  retain  in  solution  a  yellow  body  precipitable  by  water. — ^2.  When 
chrysene  is  boiled  for  a  very  long  time  with  a  large  excess  of  nitric 
acid,  part  of  it  dissolves,  and  water  then  separates  beautiful  orange- 
coloured  flocks,  which  must  be  washed  and  dried. 

The  product  obtained  by  method  1  is  a  red  powder,  like  mercuric 
oxide ;  the  second  method  yields  an  orange-coloured  powder.  (Lau- 
rent.)—Pure  yellow,  and  shining ;  highly  electrical.  ( Williams,  Chem, 
Gaz.  1855,  405.) 
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Lanrent  regarded  the  products  obtained  bj  the  two  methods  ai  different. 

Nitrochrysene,  heated  in  a  glass  tube,  melts,  swells  up,  and  takes 
fire  with  detonation  and  brown  smoke.  It  detonates  on  glowing 
coals. — It  dissolves  in  cold  oU  of  vitriol,  with  brown-yellow  colour. 
Dissolves  partially  in  alcoholic  potash,  and  is  precipitated  therefrom  in 
brown  flakes  by  acids.  It  is  not  converted  into  a  base  by  sulphide  of 
potassium,     (WiUiams.) 

Insoluble  in  water,  scarcely  soluble  in  alcohol  or  ether. 


Primary  Nu$leu3  C«H";  Anudogen-nucleus  CAd'ff". 

Pyrrol-recL 

C«N«H>H)»  =  C»«Ad»H»  0*. 

RiTNOE.    Fogg,  31,  67. 

Andebson.     Edinb.Pha,  Trans,  21,  4,  571;  Ann,  Pharm,  105,   349; 
Chem,  Centr.  1858,  417;  Kopp'a  Johresher,  1857,  398. 

b2 


PRIMAKY  NUCLEUS  C«H» :   AMroOCEN-NUCLBUS 


ScfTWAXEBT.      Ifahih'taii&nechrifty  iiler    ZfrscUumftn    der  Schltimsai 
Greifewald,  1860;  aUtr.  Ann.  Phann,  1J6,  279. 

Firrt  olreenied  bjr  Rqn^;  iavcAtig&ted  bj  Andencm. 

Foniiiation,     1,  Pyrrol   is  resolved  by  heat,   or  by  BGT^edTal  days* 
contact  with  e^cc^ea  of  acid,  into  pyrroUred  and  ammoiua.  (AiiderBoii.J 

3C»NH*  +  2HO  =  ON^a^O*  +  KH". 

2.  CarbopyiToIic  acid,  or  carbopyrrolato  of  baryta,  is  reRolved, 
heatinff  to  Crt",  or  above,  with  acids,  iutn  carbonic  add  atid  py- 
which  latter  ie  then  decomposed  as  in  1.     (Schwanert,) 

3C»H"NCH  +  aHO  «  C«>PH"0>  +  NH>  +  6C0*. 

Scbwancrt  obtained  from  carljopyrrolate  of  baryta  22' 
carlxinic  add,  2*1  iiitroi^en,  as  ammonia  (calculation,  22*3  COV  t'h  N), 
but  only  22'J  |>.  c  pyrrol-red  (caJc.  37  9  p,  c),  pcihapfl  because  tlie 
latter  iti  w\i  always  obtained  of  constant  composition. 


Prepnmtim,  Pyrrol  is  difseolved,  with  brisk  agitation,  in  oil 
vitriul  dihitcd  with  4—6  ptfi.  water  ;  the  liquid  is  heated  with  continued 
aplafioTi  till  red  flcx-ks  Rcparato^  then  filtered,  and  immediately  washed 
with  iKiilitiR  water,  till  nearly  all  the  acid  is  removed;  afterwards 
with  a  email  quantity  of  dilute  poJash-eolution*     (AndcrBon.) 

PfopfYtkSr.     Light  orange-red  powder,  which  turns  brownish 
lieatcd,     Liiijht  or  dark  brown  powder,  dcBtitiitc  of  taste  and  odoi 
(Scbwanorti) 


4 


Cdt^aiioHt  according  to  Anderson. 
24  C U*     71'28 

2  N-.,.„...™..„.,..  M  ,...„..  n-fiS 
U  H... U     fi*93 

2  0 16    7  M 


Andenofi. 
mean  ;  in  ptjcuo^ 

7vn 

13'59 

6'&P( 

7-55 


CN^Wn*  202     lOO'CKi     1000& 

tV'hwtwprtfoWKl  in  pyrml-wd  from  cwbflp yrrolif  ■cid,  5&-24  C,  5*9  i  H,  wid$2'4C; 
47  (I.  Ntid  ir3C)N.  iftcr  drying  «t  110%  perhnpf  bec^nse  pvtioJ  docvnipoctliaB  bad 
taken  plnfr^     (Sv«  Uelaw}, 

I>itromponitimi.  Aftcr  prolnngrd  healing  to  1  fK)*,  it  incrcack^s  in  weight 
from  Hiitw  o?iida(i<in. — 2.  Yicldh,  by  tirtf  tJi»ffUaiiotu  a  Stiukhiff  uW  von- 
tainiiiff  ]iyrrn!,  and  Irjivcs  charcimL — ■!&,  ITcatcd  in  ctuilact  with  the 
air,  i1  lakes  fire  iind  lnmi8  away,-*— 4.  Tt  la  dofx>mfKiBod  by  ]ir(dong(*d 
MliTi^'  with  invitt  ur  (ilkahg,  aciaK  anivcrtiii^  it  ititn  a  dark  nnl  8ul)- 
Htanci*  wliicli  cmlainaTi  p.c.  charcoal.  (AiuIersoiL)  —  ,5-  Bynitricadd 
it  lA  rcHiniHCfh  and  iifterwards  c«»iivcrted  into  uxalic  acid.  (Anderson.) 
KumiM^r  Tvitric  acid  di»**filvr«  it,     (SchwanerU) 

M'fttrr  nc^ithcr  dtHHolvcs  nor  ucte  on  it.     It  does  not  dissolre 

SftttriiiK^ly  Hiihildr  iti  oohh  moro  soluble  in  hot  alcohol ;  spflktiagljr 
dAfr.    (AudenKJUf  Schwanerl.) 


PYRHOU 


Appendix  to  Vol.  x.,  p.  16, 

PyrroL 
C"NH»  =  C'NH',H». 

RuwGE,    Fo^.^U  67- 

AxDJiJcsoN.  Ahji,  Phm-Jiu  80,  63  ;  2^.  Phi'L  Mag,  J.  2,  457  ;  Edinh,  Phil 
J>a;w.  20,  2,  2i7 ;  J.  pr.  Cfiem.  54,  3G ;  .V.  Ann.  Cfiwi.  Pfuja.  31. 
K  3S2. —A\iifiif.  PhU,  7>itm,  21,  *,  571 ;  Ann.  Pharm.  105,  349  i  Chtm. 
^B         Cr»?r.  1858,  417  ;   Kopp'^  JtiJtrcsha%  1^57,  398. 

H        Greifswald,  1«6U;  abatr.  Ann.  Pharm.  116,  270. 

^V      J7o/AS^,"I)UpovoTed  bj  Range  in  IBS'!,  but  first  prepared  pure  und  inveitlgatad  by 

ForfliaftffM.     1.    Garbopyrrolic  acid  ia  resolved  by  heat  into  pjrrol 

Uaud  c&rboiiic  acid,    (bcbwanert.) 
I  C'«NB*0*  =.  C»NH*  +  2C0*. 

2.    By  the  dry  difitillatioa  of  mucate  of  ammonia.    (Schwaaerl.) 

■  C«H*lNmfO"  ^  C«NHS  +  4CO*  +  NH*  +  8HO. 

8.  In  the  dry  distillation  of  coal  and  af  viirtons  animal  matters,  parsing 
ci%*er,  with  many  ythcr  b<jdiee,  into  coal-tar  oil,  thfe  wash-wator  of 
the   illuniinaling'  gaa,  and  bone-oil,     (Kunge,  Anderson.)     Feathers 

ifitilled  j)<T  sfi  yield  w^nsideralile  quantities  of  pyi*rol,  togethi^r  with 
other  baaea ;  flatmel  a!ao  yields  it,  together  with  sulphuretted  hydrogen, 
erulpkide  of  carbon,  and  carbonate  of  aruuionia,  (Williams,  Cfiem.  Gm*^ 
1858,  309;  Arm.  Phaitti.  109,  127.)— 4-  By  the  dry  distillation  of  many 
organic  baaes.  It  Ib  found  among  the  products  of  dintillation  of  nniiiirio 
and  cinchotiioe  (xiii,  244)  and  of  peloseue,  together  with  mt*thylamme 
and  etli>laniine.     (Williarna,  Chcm,  Gaz.  1858,  321  \  Etp.  Ckinu  pure.  1, 

18.)    Pyrrol  Is  contained  in  the  so-called  oil  of  tobacco,    (Range*) 


W 


PrtpatQtion.  1.  From  Mucate  of  ammf^nia.  Whun  dry  pulveneicd 
mucate  of  ammonia  is  subjected  to  dr^'  diBtillation,  cryatab  of  cio'bonate 
of  amrnoida  are  obtained,  together  with  an  aqueous  solution  of  carbo- 
pyrrolamide  (^bipyronmcamide.  r.  405,)  and  a  brown  oil  Coating-  thereon* 
The  latter  18  washed  with  water,  dehydrated  with  lumps  of  potash, 
distilled,  and  rectified  after  standing  over  chloride  of  calcium.  Tho 
greater  the  quantity  of  mucate  of  ammonia  heated  at  once,  the  larger 
ifl  the  prop<jrtioii  af  pyrrol  obtained,  Garbopyrrolic  acid  does  not  yield 
pore  pyrrol  so  easily,  because  it  sablimea  at  the  same  time.   (Schivanert.) 

2.  FYom  Bone-oit.  Large  quantities  of  crude  bone-oil  aro  subjected 
to  fractional  distillation;  the  water  which  passes  over  witfi  the  first 
p<trti(*nH  is  removed;  the  more  volatile  half  of  the  oily  distillate  is 
mixed  with  dilute  snlphunc  acid  and  s^ct  at*idt?  for  flcveral  da^^e;  and 
[the  fltrongly  acid  liiptid  separated  from  the  undissolved  uU  ia  kept 


6  PRIMARY  NUCLEUS  C^*H'*;  AMIDOGKN-NUCLEUS  C»A^H», 

boiling  in  a  at  ill  as  long  as  a  colourless  stiiikinff  oil  paeses  over,  wUi 
soon  becnmea  rcddmh,  and  afterwards  nonrly  black,  on  cijKiHure  to  the 
air.  The  oil,  freed  fnim  water,  is  resulvod  hy  rejiicated  fractional  disl 
lation  into  scvtral  piirta.  The  portion  whk-b  dintile  over  betwi^en  132^ 
14^°  U  re|X?atodly  shaken  ui)  with  a  small  quantity  of  very  dilute  sulphd? 
ric  acid,  to  remove  admixed  piajlLne;  the  solutions  are  separated;  and  the 
remaiuiug  oil,  amounting  to  about  ^  of  the  origiual quantity Js  dehydrated 
with  lumps  of  potash,  and  rectified,  the  last  portion  of  the  distillate  being 
each  time  removed,  till  (after  al»ut  15  diiitilliitioTis)  nearly  the  whole 
passes  over  between  134'5^  and  138*.  The  pyrrol  thus  obtained  is 
still  contaminated  with  a  email  quantity  of  a  BuljBtance  producing  formic 
and  propionic  acids,  from  which  it  may  be  freed  by  boiluig  with  hydmto 
of  potash.  Anderson  therefore  mixes  it  with  5  or  6  parte  of  potash- 
hydrate  in  coarse  lumps,  and  heats  it  in  a  cop(>er  flask  fitted  withal«:*ng' 
upright  condensing  tube,  tit),  as  the  tenij>erature  gradually  rines,  only 
a  small  quantity  of  liquid  evaf*oratet*,  llien  replacee  thp  vertical  by  a 
condensing  tube  bent  downwards,  and  distils  oS  all  that  is  vwlatilo  at 
a  red  heat.  On  pouring  water  uj>on  the  fused  yelli»wiHh  wliito  reaidi 
pyrrol  separates  ui  llie  form  of  an  oil,  which  is  obtained  pure  by 
(ication,    (Andcraon.) 

Pr^pfrije$,  Transparent,  cfdoui'Iess  oil,  of  ap.  gr.  I '077,  and  hnilinj 
point  las'".  It  haa  an  agreeable  ethereal  odour,  resembling  that  of 
cldorofurm,  and  a  pnugeut  tawte*  (Anderson,  Schwanert.)  Py) 
pivi»ured  by  method  2,  and  not  treated  with  hydrate  of  potash^  hats 
unpleasant  odour »  (Andersifn.)  Vapour-density  =:  2'4n ;  before  trei 
ment  with  potash-hydrate,  it  is  2'60.  (Anderson.)  The  vapour  of 
pyrrol  colours  firewood,  movatencd  with  hydrochloric  acid,  deep  pur|>lc- 
red  (Runge) ;  jjale  red  at  first,  then  deep  camiino-red*  (Anderson.) 
This  test  will  indicate  the  presence  of  an  extremely  smali  quatitity  of 
pyrrol    (Runge,  compare  Po^g.  32,  S'22.) 
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a.  Haring  an  oflemiTV  odour;  not  (imted  wilb  bjdrate  of  jioUib.     {And«f«oii),< 
a.  UbLoiucd  frova  |>ur<.'  macate  of  BinmoiiiB  i  b,  from  ciLrb<3pjtTctHc  ftcid.    (Schi 


Dect>rTijxtsititmii.  Pyrrol  gradually  turns  brown  when  exposed  to 
mr.~Whcn  heated  with  excesa  of  addsf  it  m  resolved  into  anunc 
and  pymJ-red.    (Andf.^raon.) 

*(?Nll*  +  SHO  -  C^K'HMO*  +  NH». 

By  continued  VtQing,  the  Uiiiiid  i«  docoloriecd,  and  the  pym->l-r©d  !• 
further  alt(.'rt>d.  (Anders^m)*— Pyrrol  m  aipidly  ilissulvcd  by  mtric  nciiff 
giving  off  red  vajKnirn,  and  forming  a  dark  red  liquid,  and  by  longer 
iMiiling  irt  convrrte<I  into  oxalic  a*.'.i»L  AVater  added  to  the  red  solution 
ihrowK  duwu  a  rei*in.  (AndcrHon}.  .\qtUMmB  pyrrol  is  coloured  deep 
red  bv  nitric  acid.  (Kunge.)  The  aquronesolutinri  oi  liydrochlorate  of 
pjmvl  ii»  decomposed  by  tkArovtate  o/  ^Kfttuhj  'vciih  furniulion  of  a  block 
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predpitate :  with  sesquichloride  of  iron,  it  acquires  a  green  and  after- 
wards a  black  colour ;  and,  when  heated  with  sulphate  of  copper,  forms 
a  green  solution,  and  deposits  a  small  quantity  of  black  powder. — 
From  bichloride  of  platintiTn,  cold  hydrochlorate  of  pyrrol  throws  down 
first  a  yellow  and  after  a  few  minutes  a  black  platmiferous  precipitate. 
(Anderson.) 

Pyrrol  is  nearly  insolnble  in  teater.    It  dissolves  slowly  in  aqueous 
but  is  insoluble  in  alhalis. 


Chloride  of  Cadmium  with  Pyrrol, — On  mixing  the  alcoholic  solutions 
of  pyrrol  and  chloride  of  oadmium,  a  white  crystalline  powder  is  formed, 
insoluble  in  water,  easily  soluble  in  hydrochloric  acid,  and  easily  decom- 
posed by  heating  with  water  and  alcohoL    (Anderson.) 

Anderson, 
16  C 960     ....    23-50    23*25 

2  N 280     ...      6-85 

10  H 10-0     ....       2-44     2-19 

3  CdCl    274-5     ....     67*21 

2C?*NH»^CdCl 408*5    ....  10000 

Mercuric  Chloride  with  Pyrrol. — Separates  on  mixing  the  alcoholic 
solntions  of  pyrrol  and  mercuric  chloride,  as  a  white,  somewhat 
crystalline  powder,  easily  altered  by  excess  of  mercuric  chloride. — It  is 
insoluble  in  water,  sparingly  soluble  in  cold,  more  easily  in  boiling 
alcohol,  in  the  latter,  however,  with  partisd  decomposition. 
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Pyrrol  dissolves  easily  in  alcohol  and  ether. 

Primary  Nucleus  C»*n";  Oxygen-nucleus  C»'H»°0*. 

Fiperic  Acid. 

C^'H'W  =  C"ffW,0*. 

Von  Babo  &  Eelleb.    Dissertation  von  C.  Keller,  Freiburg,  1856,  16; 

FreSmrg  naturw.  Berichie,  1856 ;  J*  pr,  Chem.  72,   53 ;  abstr.  Ckem, 

Centr.  1858,  241  ;  Chem.  Gaz,  1858,  7 ;  Kopp's  Jahresber.  1857,  413. 
Ai>,  Strecker.     Ann.  l*harm.  105,  317;  J.  pr.  Chem.  74,  191;  Kopp's 

Jahresber,  1857,  415.— .4»n.  Pharm.  118,280;  N.  Ann,  Chim.  Phys, 

63,  233. 
G.  C.  Foster.    Chem,  Soc.  J.  15,  17. 

PiptricyUe  Add  (Weltzien). 

Formation,     Piperino  boiled  with  alcoholic  potash  is  resolved  into 
(Hperic  acid  and  piperidine.    (v.  Babo  &  Keller.) 

C»*H»NO«  +  2H0  -  C»»H»0»  +  C»NH"  (Strecker). 


8  PRIMARY  NUCLEUS  C*«B»;  OXYGEN-N'UCLEUS  C»H"*CH, 

Preparation,    1  part  of  piperine  is  boiled  with  B  pts,  of  potaeh-liydrat^* 
oiid  16  to  20- pts,  absolute  alcohol ;  tho  liquid  which  diatils  over  li€ing 
ccjiiliuually  poured  back  and  the  process  amtinued  for  twelve  hours,  or, 
till  a  Barnple  of  the  mktm*e  taken  out  of  the  retort  is  uo  longer  pre- 
cipitattd  by  wat^r  (Von  BaLto  &  Keller)  ;  or,  better,  equal  weights' 
01  pi|)erine  and  potash-'hydratet  with  as  much   strong*  alcohol  as  ia 
required  to  dissolve  both,  are  heattd  for  4  or  5  hours  to  100"  in  a 
cloeed  vessel.  (Foster.)    The  cryatallinc  platce^  which  arc  thereby  pro- 
duced  in  abundance*  arc  separated  from   the  brown  mother-lii^uor, 
purified  by  repeated  crystaUiHation  from  h  email  quantity  of  boiling  water, 
^ith  help  of  animal  charcoal,  then  dissolved  in  water,  and  decomposed 

dilute  hydrochloric  acid  ;  and  the  aeid,  which  separates  as  ft  jetly,  ia 
Led,  washed,  aud  purified  by  repeated  cryatallisatbn  from  aloohoL 

>ther  methixl  is,  to  neutralise  the  aqueous  Bolution  of  the  impure 
jtaeh-flalt  with  acetic  acid*  mix  it  with  a  small  quantity  of  Bolntion 
if  acetate  of  le^id,  gw.^parat^  the  lead  dissolved  in  the  filtered  liquid  hy 
sulphuretted  hydrugen^  filter  agnin,  and  evaporate  to  the  crystallising 
point  (v.  Babo  &  Keller). 

Properties.    Yellowish  capillary  needles ;  in  the  nioist  state,  aiilphur- 
yv\]t  tw  jelly  which  shrinks  on  drying'.     Meltn  at  loO"^,  subliinee  at  about^ 
200",  partly  unaltered,  emitting  an  odour  of  coumarht,  and  leaving  - 
brown  fused  residue*    ECcaction  scarcely  acid.  (y.  Babo  &  Keller.) 

Stncker. 


flf  too*. 

w.  Babo  St  Kdkr* 

mran* 

Fgiter, 

wc 

U*  ,..    fifi-ftfl  .. 

.     6C'{I8      to     GC^88  .. 

.    65-90  .. 

,    65-83  ,..,    66  0! 

10  H  

10  ,„.       4&t>  .- 

.,      4-eo    _      5U  >- 

.       4-65  .. 

..    in ....    A-n 

ft  O  

64  ....     29*35  .. 

.     29-12     ....     27-98  .. 

.     29-45  .. 

..     29-25  ....     29'Oi 

C^H»»0»,... 

218  „„  100  00  .. 

.  100-00    ...,  lQO-00  .. 

.  100  00  „ 

.  100-00  .„  100-00 

Thifl  U  the  forRtnlA  proposed  hj  Strecker;  r.    Dabo  flt  Keller  cifo  tht  rortnida 
CrE«U  *  and  C'*U'*U'*. 

D^ompoin'fitms,      I.    For  the  deeompoiSdon  by  6fj  dUlilUtlon,  see  abote. 
2,  BuniM  when  healed  in  contactwith  theair,  emitting  an  odour  of  anJsCf 
and   leavin]Lj   a   diflicuUly  eonihuBliblc   charcoal. — 3.  Na^trnt  Ayf/roj^^it 
{sodium-anialgiim)  couvt^rl**  it  irilu  hydro-pi[;*cric  acid  (p,  H.)  (Fooler.)! 
— 4.  Oil  of'  vitrt'4  c<.»lour8  it  blood-red,  ami  then  chare  il.^5.  Wheiij 
treated  with  itufinf^  hmminft  or  rA/injw,  it  fonna  flubHtittitJiiri-pnulurtiu] 
— Cu  ("ouci'iitmlcd  htftlrxniiir  arid  a*'ts  Upon  it,  even  below  100'\  pm- 
ducing  carbonic  jvcid,  and  a  bluck,  uiierj^UiJltwihle,    hutrniH-hke  stib-] 
■taiiee*  (Kotiter*)— 7.  In    contact    wttti  peuttic/itnt-itie  of  pho-tphnru.*,  i\ 
ftcqiiircM  a  vermiHinn-it'd   nthnir,   anil    deliqiieficen   nfter  a  few  dayH,.] 
ftiniitii^  i>xy<;filMriiJo   of  phntfplii>ntK,  and  yielding  venniUion-coloiired 
eryitlalti.     U  llie  priMhirt  tttic  tryftUli,  Kr,)  obtained  by  the  action  of 
fK'Utachlfjride  (if  phoHplu^ruson  pi|H*rie  and  ia  mixed  with  piperidine, a^ 
snbHtane-c   in  ff»r!in'd  wliich  is  inmihibh*  tti  water  and  i>ot«»h-lev,  but 
Wilithlf  in  Htrong  hydrwhlnric  ai.'iU,  iiloihifl,  and  etlier.^-H.  Nitnc  aciiif 
v\vu  whvu  dtlntr,  mnvertH  piiioric  acid  into  an  orangv*eoloured  ultrcw 
ooxujHm»d»  which,   when    hcat^'rl   with    pttawh-hydrate,    gives   off   aa] 
(Hlour  of  eounmrin.     (v,  BuIn)  iV  Keller.) — H  Ih   liporic  add  added   U 
yi/^fc/pfi/^'A-Av'Vci/W  containing  a  littler  water  in  execHft,  ih  at  ftret  din- 
Mjlved  ;  immediately  afiorwaidit  tlie  mixture  turner  brown,  and  hydnigeit' 
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evolved,  bo  that  the  continued  addition  of  piperic  acid  causes  it  to 
>tb  oyer  if  not  constantly  stirred,  Wlicn  tlK*  evolution  of  g'ae  is  rio 
iDgcr  perceptible^  the  maus  contains  prutooitecbuatc,  acetate,  oxalate^ 
id  carbonate  of  potash*  with  a  relatively  email  (quantity  of  a  htimua- 
:e  body,  probably  a  product  of  the  docomposition  of  protocatechuic 
•Id.     The  reaction  which  takes  place  is  probably  : — 

C«H«0"  +  16I10  -  C«*H»0*  +  C*H*0*  +  C*E?<y  +  C"0*  +  H'*.     (StreckerO 

Protocatecbuk  acid  la  apparentLy  ideoticat  with  the  acid  of  the  8»me  conopoHition 
produced  hj  the  action  of  bydriodic  acid  on  hemipiuic  acid  {tit*  431)  ^. 

Comhinations.  Pipodc  acid  is  nearly  ii:iBolubIe  in  water,  (v.  Babo  & 
Keller.)  It  unites  with  i^aUtiahle  ba-sea,  fonniii^  the  piperaiGs^  which 
according  to  Strecker,  are  composed  of  C"I1"M0',  but  according 
to  V.  Babo  &  Keller,  arc  bimetallic  salts,  containing  CH^MHj",  or 


Pipfrate  of  Ammoma.  —  Piperic  acid  ia  added  to  hot  concentrated 
anunonia,  as  long-  as  it  contiJiucs  to  dissolve ;  the  filtrate  is  left  to  coolj 
and  the  resulting  cryBtala  are  dried,  tirat  over  a  mixture  of  lime  and  sal- 
ammoniac,  then  over  oil  of  vitrioL— ColourlesB  Bcales,  with  satiny  lustre, 
resembling  choletiterin.  When  expoacd  in  the  nioiat  state  to  the  air, 
it  gives  off  ammonia,  and  turns  yellow*  Between  100^  and  150^,  it 
g^vea    off  ammonia,  witiiout   further   alteration   and   without  Ios»  of 

^_  water;  and  between  ISt**^  and  200*^,  it  dccompoBes,  emitting  an  odour 

^ftof  ^m^^^  (v*  Babo  &  Keller.) 

^^        Pi'perate  of  jPo^a^A.— Obtained  as  already  described  (p.  8)»  or  by 
dissolving  the  acid  in  potas!i-lcy.    Yellowish-white,  eilky  lamiiifP,  pru- 

■  l>ably  belonging'  to  the  right  pinsmatio  ayetem.  When  heated,  it 
g^lows  aTi<l  emits  au  odour  of  anise,  and  when  subjected  to  diy  distilla- 
ti<m,  yields  a  small  quantity  oi  tar,  c*>utaining  eurbuHc  acid,  and  leavea 
a  mixture  of  charcoal  and  carbonate  of  jM:(taah.  It  di^Kolves  sparingly 
in  cold,  easily  in  b'.»ihi(g  water,  sparingly  iu  alcohol,  and  lE  nearly 
insoluble  iu  ctlier.  (v.  Babo  &  Keller.) 


24  C 

N    

at  50°  in  vactw, 

144     ....     61-28 

14     ,„.       5-95 

T,  B&bo  h  Kritrr. 

61-77 

........       S-73 

13  H    

8  O    

13    ....       5'53 

„,     fi4     ....     £7-24 

617 

,..,..„     26-3.3 

C^H'iNa 

*)0*....„..  235    ....  100  00 

lOtlOO 

T. 

Babo  A  Keller. 

Foster. 
{at  100'). 

84  C 

...  U4-0     .. 

...     50-21 

...,     35-73     

.     55-92 

9  H..,._ 

...       9*0     ., 

...     3-ai 

....       363     

.       3-52 

10 

...     &6'0     . 

.„     21-86 

....     22-75     

,     22-26 

KO 

„.     47^2 

...    ia-42 

....     17-B9 

.     18-30     ....     19*17 

C«H»KO*.  ,, 

..  256-2     .. 

».  lW)-00 

..M  100-00    

.  100  00    „,. 

Pi'perate  of  Soda,  —  Precipitated  on  dissolving  the  acid  in  hot  soda- 
ley,  and  cocjling,  as  awhiteciystalline  piiwder  spai-ingly  soluble  iu  cold, 
easily  in  hot  water,  and  precipitated  from  the  aqueous  sulutiou  by  alcohol. 
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rtDtABY  WVaXCt  C*&^£  OSTGKMrtCLXta  (^«>o*. 


«rir  S  per  c«i«,  «f  tMarfl* 
if 


or 


of  bttntttti.    Mkroacopic 
to  riinlTfi  themt  tad  \ 
(T.B«boJtKdler); 


MO., 
f  V. 
70- 


»  144 


m  looK^  cx>l»rest,  white  pee* 
tin  of   the  poiwih —h  with 
AhoQt  $000  f^^ 
dBcaapositioo  at 
floinfaleiBkatwrnter.  (FcMta-.J 


(^ivon. 


B«t»&Kca«r* 


5<»-U     „     £l-tt 

31*     «.       **7« 

l»-<3    _     l0-i# 


16-77 


26-C7 


(?*ll'8«0*. 


t9$-6    —  IM-M     -^  LM 


The  Mit  it  oomgil^telj  decomposed  by  m  aiream  of  c&tt»oaic 
~  thioogh  it»  boiluig'  aqtaeotts  solatkOp  (Foeter.) 


i^ptfnoCf  c/  Sttotitia,  —  AVhite  predpitatc,  obUined  bj  adding  a 
atnata  salt  to  the  aqoeoiu  potash-salt  (r.  Babo  &  Keller). 

/%Mnat«  (f/Lm^ — Aqaemm  pjperate  of  potash  added  to  a  eolutlon 
of  chloride  o(  raldnm,  throws  down  filender  needlf^  somewhat  tnore 
mAMe  tn  water  than  the  baiyta-s^t.  It  contains  50  07  to  52'G2  par 
ocat  C,  «-d6  to  4-10  H,  and  ]2*0a  lime.  (t.  Babo  &  KeUcr.) 

Pmral^  of  M^t/piedia. — Moderately  dilute  solutions  of  pkicrate 
pcrtaan  and  hydrmrhlorate  of  magucsta  deposit  this  salt,  after  a  U 
days,  m  lone  aiezider  needlee.  (v.  Babo  k  KeUcr.) 

From  atlts  of  ahwB^  pjperatc  of  potash  throws  down  a  whlta 


Ftptrait  of  Manganui,  —  Small,  yellowish  lamines,  having  a 
luatru,    <r.liabo&  Keller.) 

Piprroi*  0f  SSmc.  —  YeJIowish  white,  curdy  preciptatc.  obtamod 
Inr  iir«<ipitatmg^  cLloride  of  zinc  with  the  potaBn-saft.    (v.  Babo  *^ 

PiprraU  of  Cadmium  is  a  white  powdor.  The  Uod^salf  is  a  yellowish 
predpiUtr,  which  disBolves  elig'hny  when  hiated,  and  Boparates  as  a 
wL:  fhiKr   (Miwder  on  wwtUn;;^. — Frrrtmg  pipa^ate  la  yellowish 

will :   .  tj I  If,  easily  oxidisablo.  ^  PipfraU  of  coholi  is  rose-colour?dj 

p^Mrat4  0/  nkk^i  light  green,  Insoluble,     (v,  Babo  k  Keller) 

Prpfrate  of   Coftjtfr   is  procijiilatrd   by  the    fw>ta8h-8alt   fntm  sul- 
ijbatfr  of  cnp^ier,  mon>uhiiiirlantlv  on  uddiliou  of  ammonia,  in  ulendtT  ek^ 
Une  tiiHUn,    C4intiuns  41>'67  C,  3*^3  H,  15.36  0,  audai'2E)p.c,Cr 
(v.  Balx)  k  Keller.) 

Mrr*^rou»  Ptptr(U^,^Wh\U*  precipitate,  reduced  by  ammonis. 
(V.  Babo&KoUcr.) 

Mtrewie  FipemXt.  —  Yellowish  white  precipitate,  from  wliioh  pol 
gr  iviiarates  mcrcoric  oxide,    (v.  Eabo  k  Keller,) 


.  HYDBOPIPBRIC  ACID*  11 

PiperaU  o/ iSiVwr, — Obtained  as  a  colourlees,  scarcely  crystalline 
powder,  by  precipitating  nitrate  of  silver  with  tlie  aqueous  potash-salt. 
Insoluble  in  water  and  alcohoL  (v.  Babo  &  Keller.)  Does  not 
diminiBh  in  weight  at  100^.    (Strecker.) 

T.  Babo  &  Keller.    Strecker. 
at  100**.  flwan.  mttm, 

24  C  144     ....     44-31     ..„     43-42     44*35 

9  H  9     ....       276     ....       301     2-85 

8  O  ».     64     ....     19-69     ....     20-52     19-65 

Ag 108     ....     33-24     ....     3305     33-15 

C«AgH»0«. «  325     ....  lOO'W     «,  100-00     .......  10000 

# 

When  terchloride  of  gold  is  mixed  with  piperate  of  potash,  a  yel- 
lowish white  precipitate  is  obtained,  which  soon  yields  metallio  irold. 
(v.  Babo  &  KeUer.) 

Piperate  ofPiperidme,  —  (p.  14.) 

Pipexic  acid  dissolves  in  270  pts.  of  absolute  alcohol^  easily  in  the 
same  liquid  at  the  boiling  heat.  It  dissolves  bat  sparingly  in  etkeTf 
either  hot  or  cold,  scarcely  at  all  in  sulphide  of  carbon  or  rock-oil;  some- 
what  more  easily  in  benzene,    (v.  Babo  &  Keller.) 


Appendix  to  Piperic  add, 

S  Hydropiperic  Acid- 

G.  C.  FosTEB  (1862).    Chem.  Soc,  J,  15, 19 ;  abstr.  Zeitechr,  Ch,  Pharm, 
5,  9 ;  and  Private  communication. 

Formation  and  Preparation,  An  aqueous  solution  of  piperate  of 
potash  is  treated  with  sodium-amalgam,  at  a  gentle  heat ;  after  the 
action  has  been  continued  for  some  nours,  the  addition  of  hydrochloric 
acid  precipitates  hydropiperic  acid  in  oily  drops,  which  gradually 
solidify  on  standing.  It  may  be  purified  by  ciystaliisation  from  a  large 
quantity  of  boiling  water,  or  by  solution  in  alcohol  and  treatment  with 
animal  charcoal. 

Properties,  Colourless;  tasteless  at  first,  after  a  time  somewhat 
burning.  As  deposited  from  boiling  water,  it  forms  long,  exceedingly 
thin,  silky  needles ;  by  the  spontaneous  evaporation  of  its  ethereal 
solution,  it  may  be  obtained  in  tolerably  large,  hard  crystals,  apparently 
monoclinic  (oblique  prismatic),  and  mostly  hemitropic.  Melts  at 
63°  or  64°;  solidihes  at  about  56"  $  not  volatile  without  decomposition.. 


24  C   

144 

...     65-46 
...       5-45 
...     2909 

....     65-24     . 
....       6-65     . 
....     29- 1 1     . 

Foster. 
...     65-44     . 
...       5-67     .. 
...     28-89     .. 

...     66-31 

12  H  

8  0  

12     . 

64     . 

...       5-60 
...     2909 

C«H»0«..... 

. 220     ., 

...  100-00 

„.  100-00     . 

...  10000     ....  100-00 
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PRIMARY  NUCLEUS  CWH":   OXYGEN-NUCLEUS  C^U'W, 


Decompositions,    1,  When  heated aomewhat  above  its  melting  poiDt,  ij 
givc8  cifF  oinjkiug  white  fumes,  which,  when  diluted  with  much  air,  smef 
like  oil  of  aiiisCj  and  leaves  a  small,  easUy  combustible,  carbotmceoi 
residue.— 2.  SUong  hf/driodic  acid  ^ecotnpoBf^e  it,  b<?bw  100%  into 
bonic  acid  and  a.  black  humus- like  body,  which  givea  a  black  solution  vdtb' 
alkalis. — U,  Fumhg  niln'c  add  colours  it  blood-red  j  ordinary  nitric  ar^ 
diluted  with  its  own  bulk  of  "Wiittcr,  acta  violently  upon  it  if  gentl^^ 
heated,  g-ivui^  a  solution   fn)m  which  water  precipitates  a  semi-iiuj* 
nitro-acid,— 4.  Oil  of  vitriol  colours  it  blood-red. — 5.  Pufied  with  ei<5esB' 
of  fnfih'ftitd  aiJtaU\  it  evolves  nuich  g^«,  and  the  brown  fused  mass 
exliihlt^  the  reactions  of  the  acid  C^*Ii^*,  obtained  by  the  action  of 
hydriodic  acidonhemipiliic  acid  (ilv,  431  ;  see  alto  Dtcompotitiaiu  □/  pintrie 

odd,  If.  s) — 6.  With  chloritU  of  acttijl  at  l.M)%  it  yields  hydrocMorio 
acid  and  a  uc-utral  oil,  insoluble  in  water  and  dilute  alkatie. 


Vomhinatimia,    With  water,      Hydropiperic  acid    ie  vety  slightly 

Boluhle  in  CAiild  water»  somewhat  more  so  in  hot  watery  the  hot  Batu- 
rated  solution  reacts  strongly  acid  ;  on  cooling,  it  deposits  the  add  ia 
oily  drops,  as  long  as  its  temperature  is  above  the  melting  point  of  the 
latter;  the  rest  separates  in  long,  thin  crystals  (vid.  sun.). 

With    mliJUshk    bmfsA,   it    forma    hudropiperatts^    salts    containinr 

Ilifdroj/ipnTaU  <ff  Ammonia  cryBtalliBCB  from  hot  water  m  sttudl 
shining  scalua* 

CWHttO* MO    „.,    03<83    ..,.    W-85    .,-    SS-Ol 

NH»      „ 17    ....      717    ....      6-55    ....      J*I6 


C»*NU'K>"    237    ..„  lOO'OO 


99'40    100- 17 


Easily   soluhle   In    liot  ufatei\   considerably   less   sohibic   in    cold, 
A  strong  aqueous  soliitiou  c«ii  disfinlve  more  hidropiprriti  acid,  fomi' 
injj^  u  srilution  fnmt  whicli  water  precijiitates  the  excess  of  acid,  an 
which  gives^  if   salumted,  au  ahiitjrMt  solid   ma88  of  hydroplperate  of  I 
ammonidt  on  tln^  addition  of  strong  aqueous  amnumia. 

Iltfdmpiprrnffi  of  Potaah  uM  ftrccM  o/ ac«^.— Obtained  hy  boiling  a 
Bolutiiin  of  hydropiperic  ticld  in  nearly  abiijoluto  alc4_>hcil,  with  dry  cnr* 
Loimli:!  t>f  pjtiuih.  CrynttalU^^as  on  cooUDg  ia  hemispherical  masses  ol 
radiating  needles. 


Foitrr. 

(it  too*.) 

48  C  ,» 

......  288     . 

,.    60'35     . 

......     5B*38 

Xu        11      !«.. !<)»»«. 111.**..*. 4. ( 

M     . 

..       4'»l     . 

..,..    a-u 

K  ..„. 

3»    . 

..    8'ie  . 

8'49 

Ifl  0  „.™„ 

.....  Its   . 

.,    2G-7a    . 

.,...,     2fi*« 

C«U»KO»  

.,».  478    . 

,.  100*M    , 

lOOOQ 

OooompoArd  into  neutral  hydropt|jerate  of  potash  and  hydropl* 
•pprfc  acid,  complettdy  by  aohitiou  in  water,  partially  by  iiolulit^u  In 
luolioL 

lifdropi/jcrate  of  Hari/ia. — Crystalliacs  from  boiling  water  ui  small 
biiiichfrt  of  ntH'dlc-Bha|wd  crystals.  The  formula  C^U^BaO*  re4|ttinft 
T<S'H  p.  c.  tanuin  j  Foster  found  23  2  p.  c. 
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Hyij^opipeTatt  of  Lhne.  - —  Prcparctl  by  boiling  the  acid  with  milk  of 
lime,  filtering  hott  and  separating  tljo  excess  of  lime  by  carbonic  acid ; 
or  by  precipitating  a  rather  strong  solution  of  the  animonia-ealt  with 
chloride  of  calcium.  Purified  by  cryBtaUiBatioTi  from  a  mixture  of 
2  parts  wat€tr&nd  1  pt.  alcohoh  Small  needle-shaiied  ctystala.  Slightly 
soltibte  in  cold  wat-er,  more  soluble  in  hot  water,  but  partially  decom- 
posed by  it.  The  crystals  coataiji  water,  whidi  they  lose  at  100*. 
The  formula  C**Il"CaO'  requires  8'37  p.  o.  calcium  j  Foster  found  8-35 
and  8*30  p.  c 

E^ydroptperatt  of  Silver. — Crystalline  precipitate,  almtiist  insoluble  in 
cold  water  J  eaeily  altered  by  exposure  to  light,  or  by  solution  in  hot 
water.  The  formida  C"II"AgO*  requires  33*03  p.  c.  silver ;  Foster 
found  33-58  p.  c. 

The  hydropiperates  of  the  other  heavy  metallic  oaddcs  are  mostly 
pTBcipitaleB  iuBoluble  in  cold  waten 

Hydropiperic  add  dissolves  in  all  proportions  in  okohol^  and  is  very 
Bolubfe  in  tiher. 


Hydropiperate  of  Ethyl. 
c»niH}"  =s  c*n'o,c"ii"o\ 

Pftrmaiion  and  Prepor^Uion*  By  heating  a  solution  of  hydropiperic 
odd  in  absolute  alcohol  satm^ted  with  hydrochbi-ic  acid  for  4  or  6 
hours  to  130**  in  a  sealed  tube.  Purified  by  solution  in  ether  and  treat- 
ment with  animal  charcoal.  Brownisb  yellow^  neutral  hquid  j 
heavier  than,  and  insoluble  in,  water.  Not  altered  by  dUutc  aqueous 
potash  or  ammonia.  Decomposed  by  gaseous  ammonia,  probably  with 
formation  of  hydroptperamkU.     fFoHter])      %^ 


Appendix:  to  Vol*  x.,  p.  AiG. 
Fiperidiiie. 

WERnrKDi.     Ann.  Pharm.  70,  58. 

Akderson.      vi hh.  PAnnn,  75,  82 ;   Compt,  rend,  31,   126;  Ann.  Pharm. 

84,  345;  CompU  rertd.  3+,  5G4  j  Lieb.  Kopp'A  Ja^re^ber.  1852,  045. 
CAHOFBa,     Ci:jmpL  rend,  34,481  j  ItiMiL  1852,  98  j  J.  pr,  Ch^n.  50,  203; 

Ann.  Pharm.   84,   342;   Chem.    Go:.  1852,    ir>7.       In  full;   A%  Am* 

Chim,  Phiff.  38,  76;  abfltr,  Lkh.  Kopp's  Jahr^f^hcr,  1852,  54C. 
Von  Babo  &  Keller*    J.  pr.  Chmu  72,  53;  abstr,  Ch&n.  CffnU\  1858, 

241 ;  Cfimi.  Gat.  1858,  7  ;  Kopp's  Jaftreslfcr.  1857,  413. 


The  production  of  a  volatile  base  by  heatiniE^  piperinc  with  soda- 
lime  was  first  noticed  by  Wertheim  and  Rochleder,  who  at  first  mistook 


u 


APPENCrX  TO   VOL*   X.,   P.   416, 


it  for  anline  (Ann.  Pharm,  54,  255);  afterwards  for  picoHno  (ibui.  70, 
68).— Anderfion  aiid  Caliours  obtaioed  tbo  eaiue  baso  indejiendcutlj  of 
«ach  other,  and  rec<>gnis(*d  )t«  6i:'i»arate  identity :  its  chemica.1  rclatioDs 
weri*  inA'cstig-atcd  cliit'fly  hy  Oahoura, 

Tho  g-i'eater  part  of  the  results  obtained  by  AndersoD  and  Gahours 
Jiave  akcady  bi*cn  dot-ailed  (i.  4-lfi),  We  here  give  the  remainder, 
toget}ier  with  th<jsc  of  Wertheim  and  of  \.  Babo  &  KoUcr, 

At-coi'tlitiglo  Werthfini'e  latest  statements  (Gfrh.  JVaite,  4,  9R).  th< 
vulalilo    base    obtained    bj    heating    j>irierlne    with    ptJtasih-Uftie    taJ 
C"NU^,  iijjwimuch  atj  he  found  in  its  |>latmuin-salt,  23'11— 2^*86  C, 
4.71 -4.54  II  and  32'49?t(calc.  C"NH",HCl,PtCI'=23*56C,  4'58H^, 
aud  32-41  Ft} 

Formation  and  Pr^aratimu     Piperine  is  decompoped^  aa  directed  at 
,pftge  8,  by  boiling  with  alcoholic  potiifih,  into  pipcridinc  and  pipcratej 
of  potaflh,  and  the  mothef-li*iuor  aeparated  from  the  crystals  oF  thai 
ealt  m  dirttiMcd  into  a  receiver  trontainiii)^  h\ilr(>chh>ric  add,  wberebj 
hydrndiltinue  nf  pipcridinc  ift  obtained*     fv.  Bab^  k  fCdlen) 

Piporidiut*  forms  with  chhrita  or  br-ojui/if,  an  oily  ptriduct,  not  pOS* 
»CSBing  baaii;  properties.      (Far  the  other  feacttatii,  lee  x,  417,) 

Chloro-anraU  of  Ptperidmt,  —  Hydr<5chlornt^  of  pi|>oriditie  forms,  with 
t<2rchlortdc  of  g^old,  Htnall  needles  of  a  fine  3'enow  colour,     (Cahour».) 

Pipfriiilne  with  Protocfihride  of  Platinum. — ProttKhloridc  of  platlDum 
acts  %'iolently  on  pip<?ridine,  fonniug  the  com]xmud  C"Nn"jPtCl. 
The  solution  of  this  Bait  in  a  larpi'e  quantity  of  bailing  water,  deposits, 
on  evaporation,  the  pii>oridinc-comiwtund  correepotidm^  to  Magnus's 
^reen  amnionio-pnHochFrrride  of  platinum,  (Williams,  Cftem*  Giti, 
1868,  346;  J,pr  C/tein.  76,  251.) 

Chhroplitti/mt^  af  Pipt-ndiRft.  —  (C^'NIPMTChPtCl*,  according  to 
Cahoura  (x,  44D);  C"N11'*  JICI,  PlCT,  according  to  Wertheim  (p.  14V 
Tltiti  last  funiiula  id  veiy  doubtful. 


Pip<rn(e  of  /'//w/jV/zHf.  — Obtained  by  djBaolving  pif^teric  add  la 
aqiirMua  pi|x»ntJinfs  aw  acry«(alliiie  pulp,  and  i)n  dilution,  in  colourlesfl 
!annna%  havinj^  a  jtilky  luHtre,  In  contact  with  the  air  or  with  oil  of 
viirio!,  it  tiirrii*  ydlow  frmn  lose  of  piix'ri(Sine.  Melta  at  100*  witbont 
fiirlht-r  alti'ruttiHK  and  when  slrnngly  heated,  gives  off  piperidine  and 
dec*'»m[)«i«eft.  Wht^n  beateii  for  some  time  to  150*,  it  becomes  partial!/ 
innoluble  in  water,  bnt  if  then  i]iHsn|v[>d  in  an  alkali,  yields  unaltered 
pi|»erio  Ju'id  when  dceouifKmcd  by  actd:^.  With  peiitaeb bride  of  phos* 
phi>ru!i,  it  bchiivi'rt  Irki*  |ii|M'iic  acul>  Contttins  2G"75  [x^r  cent,  pipcri* 
dine.  (v.  liabo  &  Kt-Uer.)    Calc.  2«*ti5  per  cent, 

I>rird  owr  vit  nf  trltriot,  t.  Babo  tt  Kslkr. 

84  C. ...... ....  «M     „..  67-32  6611 

W  „. » -     1 4     ,«.  4'«2  

21   II - „ »    21     ....  6'«S  7-»9 

tf  O..^  ^ 64    ^.  gM3  

C?«H»CF,(WIB»».. »03    ....  100-00    

It  luul  iMt  ft  perdan  of  ili  piperidlaa.    (r.  BaIw  Bt  Krtler.) 

Pi|)eridinc  coagitUtot  wAft*  *{f  w  *^^^^  ^  ^uartcdr  df  an  boor. 
(WtTthcim.) 
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PIPERIDINS-URBA.  15 

Conjugated  Compounds  of  Piperidine, 

Fiperidine  with  Sulphide  of  Carbon  C"N*H»S*. 

P^Hyi-tM^oearbtmaie  de  pipiridine.     (Gerhardt,  TreiUi,  105.)     Su^oearbonyl- 
Pip^feryl-Su^amhuikare,     (Weluieo  Sytt.  23.) 

This  compound,  discoyered  by  Cahonrs  (%.  448),  is  obtained  by 
carefoliy  dropping  sulphide  of  carbon  into  piperidine,  and  crystallising 
the  i»x>duct  from  alcohoL  It  forms  slender  needles  belonging  to  the 
oblique  prismatic  system.  (Fig.  100.)  Rhombic  prism  u,  having  the 
oblique  terminal  face  i,  restmg  on  its  obtuse  lateral  edge.  The  obtuse 
edges  formed  by  t  and  u  are  truncated  by  the  octaSiedral  faces  a; 
«:«infroDt  =  116°  4;  on  the  side  =  6d°56;  t :  u  above  a  =  96°  52^ ; 
a  :  u  =  141'*  6';  a  :  i  =  185 **  46,  calculated.  (De  S^narmont,  N.^im, 
C%tm.  Pkys.  S4,  89.) 

Gerluurdt  uilgn«d  to  it  tbe  formob — 

Apum^  f  ^  *  piperylyfolpbocarbonate  of  piperjlammonionu 


Piperidine-nrea. 

C»«N«H»0'  =  C»«CyAdH«,BPO«. 

Cahoubs.  N,  Ann.  Chim,  Phya.  S8,  84. 

Piptrjfl-wremt  Vrh  pipMdifue. 

Formation,  1.  From  cyanic  acid  vapour  and  piperidine. — 2*  From 
dissolved  sulphate  of  piperidine  and  cyanate  of  potash. — 3.  From 
moist  chloride  of  cyanogen  and  piperidine. 

Preparation,  A  mixture  of  the  solutions  of  sulphate  of  piperidine 
and  cyanate  of  potash,  in  equivalent  proportions,  is  boiled  down  to 
dryness,  and  the  residue  is  exhausted  with  strong  alcohol.  The  alcoholic 
solution  left  to  evaporate  freely,  yields  crystals  of  the  compound  urea. 

Properties,    Long  white  needles. 


12  C 

2  N 

72    .. 

28     ,. 

..    56-25    ... 
..    21-87    ... 
..       9-37     ... 
..     12-51     ... 

Cnhonn. 

66-32 

2205 

12  H 

12     .. 

9-41 

2  O 

16     .. 

12  22 

C^WRKO*  128     ....  100-00     100-00 

May  be  regarded  u  carbuoide  in  which  1  At.  H  is  replaced  bj  piperyl,- 

«  N«.H«.C><»H».(C»0«)". 

Soluble  in  water  and  m  alcohol. 
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Hethyl-piperidine-nrea. 

CjLHOUbs.  N.  Am.  Chim,  Phys.  38,  85. 
AMkjfi-p^teiyl'Urta.    Meihylurfe  pipiridique, 

Piperidine  becomes  intensely  hot  when  vapour  of  i^anate  of  methyl 
is  passed  into  it,  and  solidifies  on  cooling.  The  mass  is  purified  i^ 
pressure  and  recrystallisation  from  boiling  alcohoL 

Jjong  needles  having  a  strong  lustre. 

Ftaed.  Cabonn. 

14  C 84     ....  59-15  58-91 

2  N 28    ....  1971  19*52 

14  H 14     ....  9-86  10'04 

2  0 16     ....  11-28  11-53 

CMN^H^H)* 142     ....  100-00    100*00 

Caibunide  in  which  1  At  H  ii  replaced  by  methyl  and  another  bj  plpeiyl,-^ 
N*.IP.C«H».C»m».(C?0»)'. 

Dissolves  easily  in  boiling  akohoL 

Ethyl-piperidine-orea. 

CWIPH)*  =  C«(C*n»)CyAdIP,nW. 

Cahoubs.    N,  Ann,  Chm*  Phys.  88,  86. 

Obtained  similarly  to  methyl-piporidine-nrea,  by  the  action  of  cjtr 
nate  of  ethyl  on  piperidine.    Resembles  the  prcce<ung. 

Cahonn. 


16  C 

2  N 

....    96    ., 
....     28     ., 

...     61-54     .... 
...     17-94     .... 
,..     10*26     .... 
...     10*26     .., 

61-54 

18-lJ 

16  H 

2  O 

....     16     ., 
....     16     ., 

10-22 

1011 

C»N*H»*0»  .... 

....  154     . 

...  10000     ... 

10000 

Carbamide,  in  which  1  At  H  ii  replaced  bj  ethjl  and  another  by  piperjl,— 
*  N«.H«.C*USC«U».(C«0»)*. 

MtthyUpipmdine.  Q'^yi{(?W)W'9Si^EthyUpiptndme.  C»N(C*n«)II". 
(sec  vol.  X,  pp.  449, 451.) 


BBNZOPIPERIDS. 


17. 


Amyl-piperidine. 

Gahoubs.  N.  Ann^  Chint,  Phys,  88,  95. 
Mpltpiperidme, 

Piperidine  is  heated  with  Iodide  of  amyl  in  the  water-bath  for 
BBveral  days;  the  resulting  crystalline  mass  is  dissolved  in  a  small 
quantity  of  water,  and  distilled  with  lumps  of  caustic  potash.  The 
oily  distillate  is  dried  with  fused  hydrate  of  potash,  and  rectified. 

Colottrless  oil,  boiUng  at  186°,  and  smelling  like  ammonia  and 
fusel-oiL    Vapour-density  =  6-477, 


20  C  

N.... 

21  H 

120     . 

.....     14     . 
21     . 

...    77*41    . 
...      9*04    . 
...     13*56     . 

CiJkOllTS. 

«    77-54 
...      917 
...     1303 

Voi. 
C'Ttpoor      ....      20    .... 
N-g«s           ....        1     .... 
H-gM           ....      21     .... 

....  8*3200 
....  0*9706 
....       1-4553 

C»NH».».... 

155     . 

...  10000     . 

...  100-34 

Vapour  of  C»NH»  2    .... 

....  10*7459 
....      5-3729 

Less  soluble  in  toater  than  methyl-  or  cthyl-piperidine. 
Forms  crystallisable  salts  with  most  acids, 

HydriodaU  of  Amyl-p^endme.^-'Bvoadf  white,  shining  laminsB. 


20  0 

120    .. 

..    42-55 
..       4*96 
..       7-80 
..     44*69 

Cahonn. 
-..    42*26 

N 

22  H 

14    .. 

22    .. 

....       5*12 
....      7*74 

I  

126    .. 

C»NHn  HI  282    ....  10000 

ChhroplatnuUe  of  Amyl-phendme. — Bichloride  of  platinum  separates, 
from  the  warm  solution  of  hydrochlorate  of  amyl-piperidine,  dark 
orange-yellow  oil-drops,  which,  after  a  few  hours,  solidify  in  the 
ciystalhne  form.  From  solution  in  moderately  warm  dilute  alcohol, 
the  compound  crystallises  in  very  hard  prisms  of  a  fine  orange-red 
colour. 

Cahonn. 

20  C   «  120-0     ....    S3*28    33*13 

N   -....     14*0    ....      3-87 

22  H   220     ....       6*10     6-23 

3  a  106-6     ....     29*54 

Pt  98*0    ....    27*21     27*39 

C»NH«,HCl,Pta«....  360*6     ....  lOO'OO 

Benzopiperide. 

C"NH»«0»  =  C«»NBP(C"H«0*),HM 
CAHOtms.    N,  Ann,  Chwi  Phys.  38,  88. 
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18  PBIMART  NUCLEUS  G^HU:   0ZTGBK-NUCI3US  C^H>K>*. 

By  treatiDe  piperidine  with  chloride  of  benzoyl,  ft  heavy  cSL  k 
obtained  which,  when  treated  with  addnlated  water,  yields  hydro- 
chU>rate  of  pi}>eridine,  while  benzoyl-piperide  remains  undissolved,  and 
quickly  Bolidifies;  it  is  purified  by  recrystalliBation  from  aloohc^— 
Beautiful  colourless  prisms. 

Gaboon. 


24  C 

N 

15  H 

2  O -. 

....  144 
....  14 
„.  15 
...  16 

..-  76-19 
....   7-41 
....   7-94 
....   8-46 

75-91 

7-57 

811 

8-41 

C»NH»W..... 

...  189 

..«  100-00 

.......  10000 

Camylpiperide. 

C»»NH"0«  =  C»NH«(C»B7K)0,H»? 

Cahoubs.  N,  Ann,  Chim.  Phya,  38,  88. 

Obtained  like  the  preceding,  by  the  action  of  chloride  of  cumyl  <m 
p]{>cridine. — Beautiful  tabular  crystals. 


Cahom. 

30  C 

...  180  .. 

...  77-92  ... 

.««  78-05 

N 

...  14  .. 

..   6-06 

21  H 

...  21  . 

...   909  ... 

.....   9-18 

2  O 

...  16  .. 

..   6-93 

C»H«NO» 

...  231  . 

...  10000 

Conjugated  Compounds  ofPtperic  Add, 

Fiperine. 

Oetisted  (1819).     Schw,  20,  80 ;  J,  Phya.  90,  173. 

VhiA.vrtVLU.    Ann.  Chim.  Phys,  16,   344;   Schw.  32,  435;   Ann.CkaiL 

Phya.  61,  199 ;  Schw.  67,  93  ;  Ann.  Pharm.  6,  33. 
Merck.     K.  Tr.  20,  1,  34. 
AVackeicrodrr.     Jir.  Arch.  37,  349. 
I>i-|-i.o8.     Schw.  61,  220. 
VAKRKSTRArp  ii  AViLL.     Ann.  Pharm.  39,  283. 
Th.  WEiiTHF-rM.  Arm.  Pharm.  70,  58;  Pharm.   Centr.  1849,   620;  N.J. 

Pharm.   17,  65;    Compt.  Chim.   1849,   376;    Lieb.  Kopp.  Jahresher. 

1H49,  378. 
Geriiariit.     Compt.   Chim.  1849,    375 ;   Lith.   Kopp.  Jahreaber,  1849, 

379  ;  Jiev.  Scient.  U),  201 ;  N.  Ann.  Chim.  Phya.  7,  263. 
ANX>RRflOV.     Ann.  Pharm.  7.*),  82;   Compt,  rend.  31,  136;  Amu  Pharm. 

81,  346 ;  Lieb.  Kopp.  Jahresber.  1862,  646. 


PIPERINE.  ^^^^^^V  19 

■Caboubs.     Compt.  reruL  3t,  481  ;  J.  pr.   Ckem.  56,  203  ;   Ann,  Pharm, 
84,342;  Chm,  Ga£.  1852,  167.— In  detail :  N,  Ann,  Chim.  Ph^a, 
88,  76, 
Steshouse.     Ann.  Pharm,  95,  106. 

IV.  Babo   &    E  Krllee.     JJiasert,  von  E.  Kdlttr^  Freiburg,   1856,  16; 
J.  pr,  Chan,   72,   53  ;   abstr*   Chem,    Centr.  1858,   541 ;   Chcm.    Gas. 
1858,  7;  Kopp'A  Jahvfsbcr.  1H57,  413. 
A.  Strecker.     Ann.  P/tann.  105,  ;J17;  /.  pt\   Cheut,   74,  101  j  Kupp'g 
JuJu't^bcr,  1857,  415, 

DiAooytreil  bj  Oeiated  in  1S19. 

■  Source,  I«  black  and  long  (wpper, — ^In  black  pepper  fmm  Wosteni 
Afiica,  Vuiffba  Oiuitu,  which  doea  not  contain  ajjy  cubebiii^  (bt«ii- 
house.) 


i 


I 


Prepttru^ion.  1»  Coarsely  piilverisod  pepper  is  exbausted  with  cold 
^ater;  tlic  residual  powder  reijcatedly  dig(?stt*d  with  alcohol  of  80 
per  C4:*nt. ;  the  alcohol  diatillwl  off  from  the  tiiictureB  ;  the  residue  eva- 
porated to  an  extract,  and  this  extract,  after  stauding  for  several 
davBt  washed  with  cold  water.  The  undisBolved  refiidue  is  then  dis- 
Bofvcd  id  alcohol ;  a  quantity  of  hj'drate  of  hmo  is  added,  cnual  to  -^ot 
the  pep|M;r  used ;  and  the  hquid,  filtered  after  a  day's  digestion,  is 
left  to  eryskiUise.  The  resultinj^  crystals,  if  impure,  itiay  be  purified 
by  trituration,  washing  wjtli  elher^  and  recryst^llisatiou  from  al- 
CObolj  wn'th  help  of  iiiiiinal  diaiicnal  (WitlHtdu.)  —  VogeUflr.  Areh,2G^ 
294)  tnt  rccorutnemie*!  the  waahing  of  the  pcpptr  wilh  waltr  ;  Pfetl  {M^ff-  PAarm* 
13,  56)  Biid  tlotf  {Repert.  25,  iUO}  (be  Mtt  of  bydrntv  of  liine.  Hvnkemus  {Magm 
PAarm*  13,  &9)  ytocwda  iu  a  similar  mauuer-  The  piperitie  thus  obtAineil  ^luouati 
2*4  P'  c  of  Ihe  pepper. 

2.  White  jjepfHiF  Is  i^xhaustcd  with  alcohol  of  sp.  gr.  0'833 ;  tho 
tincture  is  distilled  to  an  extract ;  and  this  extract  is  mixed  with  potash- 
ley,  which  diftsulves  the  resiii  a-nd  leavt!s  a  green  powder.     The  hitter 

aehed  with  water,  disaolved  iu  alcohol  of  sp.  g^r.  0*833  and  crys- 
d.  By  ret)eateil  cryytaJlisation  the  ptperinc  is  obtained  colour- 
(PoLlet,  J.  Chim.  Med.  1,  531 ;  Ba^id.  Lchrb.  3  Aufl,  7,  577,)— 
i»  nictliod  ii*  ]ireferred  Liy  felletier  and  B<irzehuy,  See  also  Buchuer 
(/iV/»*rr  ii2»  270);  Car  pen  tor,  ^SV^/.  Am.  «/.  13j  '6M\  Meli  {Bnffjn,  Giorn^ 
17^  7tl)*  —  Steubouwe  (hHaolvea  the  extract  of  cubebs,  prepared  with 
wood*spirit,  in  alcoholt  and  niixet*  it  with  strong  pot»sh-tey,  whereupoa 
&  brown  oil  m'^jarLites,  which  yields  crystals  on  standing.  The  mother- 
liquor*  if  again  mixed  with  uleohol,  yioldn  another  portion  of  oil,  which 
likewi&e  def>f*Hlla  crystals  on  stauding.  These  crystals  are  purified  by 
presHurc  and  recrystallihatioti^ 

3.  Winckler  djBtilB  the  alcohol  from  the  alcoholic  tincture  of  long 
jiepper ;  disiiolvcH  the  residue  in  the  required  quantity  of  hot  alcohol ; 
precipitabeti  the  solution  with  basic  acetate  of  lead  ;  niixcB  the  titrate 
whjk'  warm  with  as  jjiucli  sulphuric  acid  aa  is  necessary  to  precipitate 
tiie  h-ad ;  GlterB  while  warm ;  ditstila  the  alcohol  from  tlio  filtrate ;  e;!t- 
liausta  the  residue  with  water;  and  dit^aolveH  the  undiHSolved  p<"utiou 
in  hot  alcohol,  whereupon  pi]jerinc  cryatalliscti  on  coofing.  (J/ay. 
Phann,  18,  153.) 

Impure  piperiue  may  be  pmified  by  washing  with  absolute  alcohol, 
or  better  with  weak  potash- ley.    (Henry  &  Phseon.) 

c  2 
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PRIMARY  NUCLEUS   C='U":    aXYGEN-SUCl-Ei'S  (?*H«0». 


Prop^ie$,  Colourlens^  vitreoiiB»  flattened,  four-sidwi,  obliquely 
truncated  priems.  (Pelletier,)  Rhombic  firisms,  with  lateral  angles 
of  95  and  Sb'^.  (Gmclin.)  Olilinue  rhombic  priemsj  with  anj 
92**  4o'  and  87*  15'.  Tho  termiDal  faco  is  obli<|tifly  set  on  the 
lateral  edge*  with  angles  of  106^  30'  aud  73''  30\  (W  ackenroder.) 
boidal  prisma,  with  angles  of  85°  40'  and  94^  ^0\  (Eegnault.)  — Kopp 
{EinUUung  in  die  KrtfHoUofjraphk^  8.  312,)  describes  rhr>mbic  prbinfi  of 
fi4''  30',  the  acutely  eet  terminal  face  making  an  angle  of  75*  50'  with 
the  priem.  —  Rhombie  prieraj  having  itu  base  set  abliquety  upon  the 
nbtuse  lateral  edge ;  the  acute  lateral  edges  often  truncated.  Fig,  85> 
withrmt  a  and  /;  w  :  «  =  84°  42 ;  i  :  w  {belmid)=75''30'  32'.  (Daul 
Ann,  Pharm*  74,  204.)  —  Crystals  belonging  to  the  oblique  prienml 
Hyfltem.  Fig.  87  without  s*  Rhombic  prism,  w  :  w  (in  front) =95* 23'! 
on  the  edge  tnincaU'd  by  f,  therefore,  u  :  ti  =  $4=^38*;  «  :  A  i=  120'4fi'| 
V  behind.  75'' 4,5',  iu  front  104*  15'.  i:A  =  laS^S';  A  :  A  =  121''  la*.  It" 
is  only  in  very  Rmall  ctystals  that  the  angles  of  the  rhombic  prisma 
can  be  measnred.  In  larger  crj^etals  the  faces  are  curved,  and  th 
ed^ea  imperfectly  developed.  The  octahedral  faces  A  were  develi>| 
only  in  one  of  the  cryetale  examined.  Haidingcr  Btates,  howov* 
tliat  tnincations  of  the  combiuation-edge  i  i  u  above  and  in  front 
the  other  half  of  the  octahedron  t^ig-  100,  a)  likewi&e  occur.  —  Tl 
crystals  have  an  imperfectly  vitreoua,  sometimes  fatty,  lustre.  Coloi 
of  the  cryst^b  examined,  greeni&h  yellow,  or  lemon-yellow.  Traua- 
jiarcnt  to  semi-tranrtparent ;  trichromatic.  With  the  dichro«ciopic  Ici 
the  following  tints  are  observed:  Perpendicular  to  (' :  noarlj' colourl* 
brightest  tint ;  c<^lour  of  the  B;tis  6  which  unites  the  faces  ( :  yoUoi 
comparatively  light;  that  ot  the  axis  a  (parallel  to  i)  :  yellow, comj 
lively  dark-     (SchabuH^  Btstxmmuntj  tL  fCt-t/ntaifgfst.  p.  177.J 

Piperine  melts  at  about  I0(>=  (Pellctier)^  at  110^  or  above  (Waci 
ennider)  to  a  |)ale  yellow  Hmpid  oil,  which  solidifies  on  cooling  to  a  ml 
yellow,   tranHpAront^  strongly  r**fracting  rcsiu  (Gmeliii,  WackenitMier). 
Sp.  pr.  of  fuHcd  piperine  ri931  at  l*il^  (Waekenrodcr.)    Nearly  taHte* 
le«H  by  itftelf  (Vogel),  but  has  a  sharp  peppery  taste  when  dissolvrd 
in  alcohol.     Impure  piperine  has  a  sharp  taste,  even  by  itself.     It  \u 
no  alkaline  reaction.    (Pelletier.)     It«  solution  does  iu)t  dc-tVei  ll 
plmio  of  ptjlarisation  of  light.   (Bouchardat,  JV.  Ann.  Chim,  Phys,  %  227^ 
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)nitetl  bj  Knurent  (vlnri,  Chim,  Phyt.  19,  3C3)»  Rnd  Gna%  leLtlcil  liy  ^Lrei^lier'« 
ijifMtgatiou.  Oidcf  rnrmuliB  t  C*'NH'^0»  (PeUetier)  ;  C*Ml^O*  (Lit-big,  ^fui, 
/'*fflrw.  6.  3G);  D'"N5H^0'"  (G*rhnrdt)j  C^N"H"0"  (Wertbeim):  C?>'N*H^*0*' 
{i>  Bttbo  Vt  K«l!pr).     ComfMire  iiUu  O.  Henry  &  PlUion  (X  i^^DriH.  ]  7^  4  IP), 


H         J)ecompQs\Sior\s,     1.  Pijieriue  blackeiia  by  drif  diftiUation^  and  yicldu 
H  a  brown  empyreunialie  oil,  from  which  carbonate  of  atnTnoiib  crystal*-' 
■  li&cs.      (Qmelin.)^-2.  Umtcd  in  a  ]itatinum  spoon,  it  meltB  like  wax» 
™^  takes  fire  at  a  strttDger  beat,  and  knaves  mi  tiatiily  combuBtible  charcoal. 
(Merck.)  — 3.  Piperine  auspcndcd  in  acidulated  water  and  i>x|>osed  to 

tthe  action  of  the  dectrk  curraUj  is  violently  attacked,  aa  also  by 
liot  oopceiUrated  nitric  acid,  (HiaRiwetz  &.  Rnchleder,  Wim,  Akad. 
Ber,  5j  447.)  —  4,  It  ia  coloured  bload'TOd  by  oil  of  vitrial^  loses  this 
colfiur  m\  addition  of  water,  and,  if  tlic  action  of  llie  oil  of  vitriol  has 
not  been  continued  for  a  very  long  time,  does  not  apjiear  to  be  sensibly 
ultcred.  (PellcticT.)  oil  of  vitriol  diuolvea  part  of  tbe  piperiue  wilii  the  sime 
colour,  und  wilder  pre(?i[>ic&le5  it  in  flocki.  (Dulling,  •/.  Pharm.  11,  &2.)  Thf  solii- 
tioa  bc-cutf^M  black  on  »t:iniJmg.  ('W'ai.ltenKnier.)  See  aJ*o  Dufloi  {Sth^K  61,220.) 
Thii  solution  in  oil  of  vitriol,  on  being  uii^rd  with  bichromate  of  potasbr  gives  dAT 
gascf,  and  HjEaumes  t  briiwt]i»h  grten  culour,  finally  changing  to  dirt;  gn*£\\ ;  peruiide 
Afti-ftd  cfilour*  it  dirty  brown-red,  and   uUiniBteljr  black        (Rirgcl    fi^   Br.   Arch,  59, 

§893),  Cotnpare *tso  EboU  (JV.  Br*  Arch,  85,  186.)  —  5.  JSromne  converta  pipe- 
rinc  into  a  ]iecuUar,  noH-cnstallinc  product.  (Oerhardt.) — 6.  Iodine acte 
npon  it  only  when  the  two  are  fused  to^jetber,   forming  a  dark  blacks 

■  brown  inass^  which  hardens  on  c<x)ling^.  (Wackcnrodcr,)  —  7.  Nitric 
aciii  cnlotire  piperine  g'reenish  yellow,  orange,  and  then  red ;  dinaolves 
it  with  a  yeUow  colour,  the  solutian  yielding  dirty  yellow  flukes  when 
mixed  with  water,  and,  on  further  action^  pmduccB  oxalic  acid,  together 

■  with  a  yellow  ai'tiiicJal  bitter.  (Pellctier,  Oersted,  Wackeuroder.) 
Strong  nitric  acid  forme  an  orange-red  reaiu,  which  partly  dissolvee 
■with  decf)cning  colour  when  heated.  The  solution  no  loupfer  yields 
piperine  when  treated  with  water  or  alkalis,  (Duflos,)  The  brown 
resin  which  is  pr^>duced  from  piperine  by  nitric  acid,  with  violent 
action^  evolution  of  nitrous  acid,  and  the  odour  of  bitter  almond-oil, 
aflaiimes  a  splendid  blood-red  coJour  when  treated  witii  bydrnte  of 
;)Ota^h,  and  when  boiled  tlierewith,  yields  a  distillate  of  piperiilitic. 
(Andersnn.)  Von  Babo  tfe  Keller,  by  treating  pijicrinc  with  niiroui 
acid^  and  Hubsequently  dintiUiiig  it  with  [Kjba»h-ley,  obtained  volatile 

■  lieedlea  which  had  tFic  or3our  of  cuniarin,  melted  in  boiling  water, 
di^Bolvc^d  in  alcniio!  and  ether,  and,  after  futjion  with  hydrate  of 
potash,  gave  the  reaction  of  Hulicylie  acid  with  sesquichloride  of  iron, 

8.  liy  b*tfUng  with  ahrthoiif  poULth,  piperine  is  converted  into 
piperidine  and  pi(KTato  of  ixilash,  (v.  Babo  &  Kdler),  C"NH"0* 
4K0,H0=C"KU"0'  +  C^NU>;.  (Strecker,  ^nw.  Pharm.  105,317.) 
^Vhen  heated  with  pot*ish-Ume  it  yields  a  volatile  base  ( Wertheim,  see 
page  13;   also  x.  44l>)  pi|K-ridine,    {Cuhnurs.)     The  distillate  contaius 

•water,  two  volatile  baKeK,  the  pijx.'ridine  constituthig  the  chit*f  [iortit>n, 
Rudtracesof  arieutrat  bodyhaving  an  aromatic  odour  like  that  of  benzoin* 
(Cahours,)  If  the  mixture  ia  heated  in  the  oil-bath,  not  above  160°,  no 
ammonia  is  produced,  and  there  remains  a  brown  mass,  wFiich  hardens 
on  cooling.  If  this  bopuKerificd,  washed  successively  with  c*>ld  water 
and  alcohol  to  remove  hydrate  of  potash  and  undecompoaed  piperine,  then 
repeatedly  digested  with  liot  dilute  hydrochloric  acid»  and  the  result- 
ing resinous  cake  dissolved  in  alcohol,  water  separates  from  the  solu- 
tion^ yellow  EuckSf  which,  after  dying  in  vacuo,  contuin  on  the  average 
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78-36  p.  c,  v.,  6'96  IL,  408  X.,  and  1540  0.»  whidj  Wertlieim  reprJ 

seiita  by  the  formnlti  0^*"N*I1"0**.  When  pi[.>enne  is  heated  with  aodal 
lime  to  a  temf^cTalure  above  SOC^,  a  larger  quantity  of  pi(>ovijlme  tl| 
obtained,  to^^ther  with  anmjnnia,  an*!  the  resiJue  if  mi(K:Ts;tt*jni(eflB 
with  hydrochloric  acid^  deposits  yellow  flixiks  containing"  71*41  ji.  c.  C, 
hCb  ih,  atu!  22'9-l  0*,  according  t«  Wertheim  ==  (:*'U"U",  PipLTiiie 
heated  with  hitdratt  vf  potash,  meltf^,  gives  off  a  sharp  tulour  of  i>eppeffJ 
iind  yieltk  a  milky  aqueoua  diatilktc.  When  more  strongly  heatedl 
kiipvea  off  hydrogen  gas  with  intnoiescence,  and  finally  ammfniaJ 
■(Berhardt,)  — 0,  Hc-ated  witb  bkhronmi^  of  pfifash  and  dihite  sulphiiriaj 
acid,  it  gives  off  a  large  quantity  of  cutlinjiic  jn^id,  and  jields  u  BUghtljl 
aeid  aqneous  distillate  whieh  reduces  nitrate  of  silver.  The  regiduedoielM 
like  bitter  almondst,  and  when  eva|K»rated  to  dryness  and  exhanstedJ 
first  with  aloihol,  then  with  water,  k-aves  a  greeniish  amorphnuM 
extract.  (Gerhardt.) — 10.  Fermuntfanatf  (*/" /jnfrtJiA  added  to  a  soiutiaQI 
of  pmenne  mixed  with  sulphuric  acid,  ctdours  it  greeu  after  a  feiB 
hours.    (Duflos.)  I 

Comhinathm.  Ptpennc  IS  insohible  or  very  sparingly  soluble  in  eDd| 
wfl/cr,  Hlightly  in  hot  water,  whence  it  is  deptjKited  on  cooling.  (PeP 
Jotier,  QerHted.) 

It  is  not  irfTceptihly  Bolnble  in  aquoniis  mirnn-al  tteuhi ;  neither  docs 
it  ciimbine  with  them.     (Pellctier*  Dulong,  Ilcgnanlt.) 

rijx'riue  Cfinihiues  with  iodintiy  forming  i^hining,  bluish  bhn:k  needle^ 
sohihle  in  alcohol,  and  containing  C*^*11"0"K  (eee  Wellzien,  ^yM 
ZuAtuamrmt,  5tj*^.)  ■ 

With  Jfyiroc/ilorie  antL  Fuming  hydrochloric  acid  colorms  pipLTiM 
deep  yellow,  itself  aci:|uiring  the  same  colour  by  ainlaei  with  it,  (^<4 
letifif,  Dulong.)  Tfie  aolutioD  of  piperine  in  aJeohnlic  hydrfM-hlciric  odfl 
leaveB,  when  evaporated  in  vacuo,  a  reBidue  Inn*  frum  hvdrochloiil 
acid.  (Reguault.)  When  dry  hydroehltinc  add  ia  jriiwRMl  over  air*' 
dried  piprriiic,  ultimately  heated  to  fimiim,  the  ma^is  ac^jnircs  a  lenum- 

felhjw  colfnir,  changing  to  light  brown,  and  takes  up  I3'05  to  i;i-74  n.  i^ 
iCK  witlumt  eepariilion  t>f  water.  (C^^Nll^O*,  ilCl  =  J2'fiS  [u  c.  HClJ 
The  IranAparent  mafts  holidifiea  in  the  erystjilUnr  furrn  t\u  cooling,  i? 
dr^enmiMiwd  by  water  into  pij>erine  and  aoneuUH  hydrochloric  acid,  and 
di«ii«»lvrH  iu  nlr^ihol.     (Varr«'ntr:ipp  &  Will,) 

Kroni  Hdlulion  iij /i(TTA/(jm*  «riV/,  pi|jerine  cryHtaHifiee  out  unaltered 
l^y  KfKjntrthenUH  evaporation.     (J.  Horiirker,  Anrt.  Phanti,  71*  fi.'i.)         M 

l*ijH'rtnr  (JrH'ii  nut  diKHulve  in  inpieimw  wtrnvnia  or  in  ihi*  fixed  iUknUm 
(Mi?rck,)  1 

VhottfJinmoiybtUc  and  colours  pi|M.Tinp  brown-yellow,  and  precfjiw 
tiiti*H  it  in  Httckft,     (ScinnenHoln'in,  Amt.  Pharm.  KM,  4.'*.)     Pij ><  '^ 

wiite  fonnrt  a  vell**w  prreipitate  with  a  verA'ditnte  f*t>|nti"in  <  i  -A 

lirimrur  fn  iV/ ^  I  ho  tu'id  nuixture  nlitniiifn]  by  drT»|i|iiiig  pi'ntarhli>t)dt<  ol 
nntiiiioriy  titloa«]mHiuHphnH[ihnrii*ai'id.}  (Schidtxt*,  >^nn./Vm7*rri.  101M7:)«I 

Pijteiinr  with  f^/oriffe  of  Cndintom^ — Straw-Vflt»»w  nei'tUcs  et*ntaininM 
C»NMI"t)",-/IU'l,rM'dn  +  GHLb  (Oalletly,  ^V,  EdinL  Phi.  J,  4,  !M9 
CfKtn.  Cmtr,  ih:.c,  rtiir.)  ■ 

With  a  verj'  dilute  i«nhition  of  prttaxno-mnTwrtr  ibr/iV^  y>irnfiaB 
forniN  a  yt'llowiKh  wlii1r\  jM'rnianunlly  nnu^rphouH  pre<Tifiital«»  (DcHflD 
JV,  Jrthrk  Phnnn.  2,  HI.)  1 

CA/errtiwrrrvrrrr/  of  Ptjtrrine  IB  obtained  liy  mixing  a  aolution  of  I  pi 


^^^^^^^^^^*  PIPERINE.  ^^^^^^  ^3 

|K»rine  in  strong  alcohol  acidulated  with  hydrochloric  acid,  with  an 
IHoholic  solution  of  2  pta.  mercuric  clilonde,  ollfcting  the  crystala 
^ter  three  da^'s,  and  washing  thorn  with  alcohol.  Yellow,  ehining, 
tniHHpareut  crystals  which  bt>ci>me  darker  by  exposure  to  the  aii",  or 
at  the  heat  of  tiio  water-bath.  They  belong  iAi  ihe  doubly  oblique 
prismatic  system.  The  crystals  consist  of  three  licxaid  fiicea  y,  r,  » 
(  AVjT.  u),  the  edge  between  ,v  i*iid  k,  to  the  right  above,  beijig  truncated 
by  a  clodecaid  face  y ;  the  edge  between  a  aud  i,  to  the  left  in  front, 
truncated  by  three  dodecaid  faees  r,  ij^^,  t^^in  the  figure  v  iind  t**  would 
como  betwe^^n  t*  and  *) ;  the  edge  between  z  and  u  truncated  by  a 
dodecaid  face  w  \  the  edge  between  z  and  ^t  to  the  f  miit  alxjve,  trun- 
cated by  a  decaid  face  t -,  the  edge  l>etween  //  and  Xt  to  the  front 
below,  tnincated  by  a  dodecaid  face  f';  and  the  sumniit  between  w*  p, 
^,  to  the  right  atn^ve,  tmncated  by  an  octa'id  face  a. — z  :  u  =  102"  51 ; 
* :  w  =  144**  35  J  w  :  w  =  ISH"*  Iti'  (by  calculation)  =  13S**  !»'  (by  r>bser- 
vatifin);  V  :  w  =  US''  9';  ^r :  y  =  I33'31'j  w  (left)  ;  r  =  123^  37'; 
yiv=  KiG"  51';  w? :  uover  z  =  1)8"  0' ;  ^  :  y  i^  lGy°  58'  (calculated) 
—  170"  ^  robservcd);  «  (left)  :  v^  =  87"  10'  (calculated)  =  87'  4' 
(ohflerved);  if  i  v^  ^  I2a"  4';  tr  :  r*  =  U3'  33' ;  r  :  t*  =  17*li'  28'; 
«  (left);  V*  =  lOr  2(/;  ^  :  «  over  g  =  102°  24^  giy  =  147^  35'; 
<^;«  =  134*  49';  giz  =  120°  18'  (calculated)  =  120"  2(/  (ob- 
served); yie=  121'  46';  t^  i  £  =  111"  52';  i*  ;  «  =  QT  22;  t'  :  y  = 
126'  21';  t'.y  =  123"  51';  <?:  r  (behind)  =  9M^  17'  (calculated)  = 
98"  15'  (observed) ;  o  ;  tt  =  130'  19' ;  o  :  y  =  125"  59  ;  <?  :  t?  behind 
=  125''  75';  o\w  =  141°  25';  o  i  «^  =  141"  3'.  The  faecs  v^  and  y* 
occur  but  rarely.  The  crystals  are  fihort  prisms  in  the  direction  of 
r  and  u.  They  arc  plane  and  emooth  faced,  u  only  being  6ometirne& 
curbed,  LuBtre  vitreous,  somewhat  fatty  and  adamantine.  Transpa- 
rent to  serni-traneiiarent,  SUgiitly  trichromatic.  Powder  lemon-yellow, 
(Schabna,  BrMimmnng^  p.  198.) 

Insolubte  in  water,  Bi>ariogly  soluble  in  stronghydrocbloric  acid  and 
in  cold  alcohol,  more  easily  in  hot  alcohol.  (liinterberger,  Wim^Akad. 
Her.  (*>  114  ;  Ann.  Pharm.  lly  204  ;  J.jir,  Chem.  53,  246). 

^H  HlRterbcrger. 

^^B  6a  C 40fl-0  ....  4G-49    4G-7d                   I 

^^^K  2  N 2B'0  „,.  3'li)  I 

^^^H  3d  H    390  „.,  4'44     4*49                     1 

^^^m  12  O    ,,.., 96-0  ,.,.  10-94  I 

^^^F  2  Hg  „ ™„,..™ 2000  ....  2279 22*35  I 

^^0  3  CI   » 106-5  ...  12-15  I 

^V  2C»Nir*0«,BCl,2Hga  .  f.lb     ....  10000  \ 

H         A«O0fdiiJg  to  Hmterbcrgcr  it  is  C?"N=H^O'",HCUHgCl+  2HO, 

^B        ^Hten  in  alcahaUc  ftolution  af  hfdrocblorAte  of  pip?riii«   mixed  vritli  ftlfhiholid 

Cifimidt  nfmtrxrury  ii  left  to  etsporstfl  la  ibe  air,  a  mt^ish  jellow  r^n  b  obtuoed, 

tngeUiT  wilb  free  |t!penne. 

CM&roptAtittatt.  &/  Fiptrwi, — Pir»t  obtsrved  bj  Varrentrapp&  WiU.— A  con- 
centrated alc*jholic  Bolution  of  piperine  is  mixed  with  a>ncentrated 
alcoholic  bichloride  of  platinum  and  fuming  hydrochloric  acid,  the 
mixture  is  left  to  evaporate,  and  the  resulting  cryBlals  are  wahhed 
with  strong  alcohol.  Large  anrora-red  crytitaUi  belonging  to  the 
oblique  prismatic  system,  Taate  sharp  and  burning.  i'n;iJferable  at 
100^  melts  somewhat  above  100"^  and  decomposes  with  atroug  tume- 
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fWllAKT  HDCLIITS  €?'W*t  OXTCnif  MUCLXUS  C*'H«0^. 


fvcUoti  (Weftbeim.)   DiHaolves  rer^  sparingly  in  water,  beipr  reaolTed 
&t  ibe  same  time  into  fa jdro^lofic  add  aod  pipcxiiie  [and  bidblonde  of 
piatinnm].  (Vaneoti^pp  &  Will ;  WertlKim,)  I)«nolre8  in  cold  alcob< 
[Aiid  Tcry  aboodaaUjr  ici  bot  alcobol,  m>  that  oo  ODoGagv  a  large  qosutit 
a  fiery  omige-yeKow  powder  b  precqitaled.  (WertbeLco.) 


M  C 

2  N 
39  H 
12  O 

Pt 

3  a 


_     i2*M 

WertWia 
W52 

Sfl-0 

-,      3-« 

3-U 

3»^ 

™      6-Ofi 

>-» 

96-fl 

^    l**i» 

....  ..    JOiW 

»e-7 

_  12-n 

I2-70 

106-& 

^    U-70 

«™     1341 

byl 


2C»»NH»0',HC!,PtCi*.„.  776-2     .„  10*^     100-00 

W«nMin'»  fonnaU  C^-'U^O'.Ha^PtCO*  Mrca  Utter  with  )ik  todyiii,  bot  II 
to  frtt  pipeline,  tbc  formmU  CT'N^UVO'*  or  C^N'U^O!*  +  2HO,  vfaicfa  !■  io» 
at  kU  probabjc. 

P)|.w^rine  difisolres  rea<iily  in  acttie  add;  the  aolution  is  precipitated 
wat«r,  and  yields  feathery  cnetale  by  evaporation,  (Pcllutior,  McrclLj 

It  dissolvcft  more  readily  in  ln^i  (jhi^ot  than  in  cold,  and  is  p 
cipitatcd  by  water.  (PelJetitf.)  Soluble  in  30  pts.  of  ecild,  and  in 
'equal  quantity  of  boiling  alcohol.  (Wittfitt^in.)  The  Bolution  ia  nsn" 
di^red  niilky  by  water,  and  dcpoeitd  tbe  piperioe  ID  Binall  crystala, 
fWackcnrodcr.) 

Pipeline  dissolves  in  GO  pts.  of  ttAer  (Merck),  in  100  pts.  of  colda 
and  in  a  Biuallcr  qaantity  ot  wanu  ether.  It  dineoives  in  volattU  oStt 
and  cryfltalllses  as  tbe  solvent  evaporat4^.  (Pelleiier.)  It  diaaolvca 
abundttDtly  In  warm  crtofoUj  and  rcmatna  dissolved  on  cooling. 
(Keichenbacb.) 


Glaucomelanic  Add. 
c**ii*o"  =  c-n^o-,!)*. 

Wttni.r.R  &  MeRKu:i!(.     Ann,  Pfutrm.  55,  129. 
Known  ottljr  u  ii  potMb-ntt. 

ForiHtition.  K  Hy  ilie  action  iif  llie  air  oij  cllftgic  acid  in  prewoco 
nf  cxc^'HK  tif  alkalL  ^^2*  Ou  mixing  clla^ate  of  [K^tAsb  with  hyiKwblo 
ritc  of  fMttuKli. 

Prr/utnth'on  of  Glaucomfhnatf  of  PotosA.  —  Ella^c  acid  ifl  diBBoIvcd 
in  c<H*lud,  niodi^ratcly  Mron^  jMilxwh-Ipy,  and  left  to  Htand  in  contact 
wit)i  the  atr,  wlion>iif>fin  ihr  Kcdiifiuii  firsl  iijftf^unicB  a  drf^p  rudditib 
yellow  ct'lmir,  Iht-n  Uh-^hiu'M  lijfhter*  and,  coninirncin^  fnmi  tbe  siir- 
ftuv,  drmmitH  ^lanromHanatc  of  pritanh  in  slendtr  black  cr^'Htalft,  lu- 
t*'miiiiffli'd  with  fllugnte,  if  ttie  solntinn  han  8tood  for  bJo  lon^  a  lime* 
in  cuiitiR't  uitb  air  o.Miliuiiin(jr  ciirlMinic  acid^  Tbe  liquid  jb  d«'cantci'| 
bi'furc  tlu*  Hi'^iaration  of  oUa^att.*  o(  |K>laKli  ta^gina,  and  tbL*  black 
crynLullitie  jxtwder  ia  wa«bed»  firtit  with  water  ctrntaintng'  potash, 
tbrn  ujth  pure  water.  OkaeoraclniKt*  of  *cnln  wnj  bUo  nwy  be  obulatd  hj 
'  -^Uctg  vU«(to  tdd  wttk  to^^Uji  b«l  It  it  mart  dUficuU  tp  purirf . 
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Pfaperties  of  ths    Pofash'SaU,  —  Bluc-bftck,    cryetalUne,    ehiniu^ 

»wder,  appearing  under  a  magnifying  power  of  200,  to  consist  of 

iroad,   ibiii  prjsnis,   black-blue  by  traiisQtittGd  liglit.     The  air-driiiKi 

tit  gives  off  in  vacuo  j  of  its  cryatallisiitioii-water,  and   the   reat 

it   lOif  witbont   further  alteration,    the     total    quantity   being     on 

[the  avtirage  16-84  p,  c.  (calc^i  at.  HO*-17'53  p.  e.) 


24   C  

at  120\ 

U4  0    ., 

4*0     ., 

...     42-45     .... 
...       MB     ... 
...     BBSS     ... 
...     27-89     .- 

Wtthler&McrkfeiD* 

_.     40*96     Jl-?2 

0'9B     J*2tf 

12  O  

a  KO 

<r6'0    . 

S4'4     , 

....     29-38     30'i6 

,....     28'6S     26-BS 

C«Km*0" 

338-4     „ 

...  100-00     ... 

,„,.  10000 10000 

The  (TproducHon  of  cHaji^c  ac^d  from  glaucdmelafilc  add  makn  (he  ftfrmaU  of  tl:L« 
Utter  ■ppear  doubtfuL     (GerhArdt.  Traits  S,  87'S.) 


P 


Ft 


Decompositions*  1.  Glaucomclanate  of  potash  when  heated  in  a  tube^ 
ves  off  water,  carbonisesj  without  yielding  any  empyreamatic  prrMlncts, 
d  leaves  charcoiil,  together  with  carbonate  of  potafih. — 2,  lldiBsoIvea 
Rbundantly  ifi  hot  «vr/tT  and  in  contact  with  the  air*  with  green,  and 
afterwards  with  yellow,  colour,  forming-  cdagate  of  potaah^  which 
eeparatefi  from  the  Kolutioti  on  c^vnling,  if  the  pouah-salt  be  hented  with 
Wftter,  «nd  evaporated  to  drynew,  >  dirty  oliye-gTWO  masa  Is  obtunAd,  rqiial  id  nHght 
io  the  orii^iciBl  tmlt.  The  latter  jidds  73  p.  c.  af  brownish  cllagic  acid,  ind  »  cju>ntit]r 
of  chloride  of  potasstum  ec|iiivB]eDt  to  2!>  ptB,  of  potash.  —  3.  JJeated  with  hydro' 
chloric  acid-,  it  j'iolds  a  deposit  of  eUai^c  acid.  — -  4,  Witli  nitrous  acid 
vapour^  it  a*fsurnea  a  fine  purple^red  colour,  —  5.  In  liot  concontrated 
poiash-Uy  it  disbolvea  with  doi?p  cmerald-gn^eu  colour^  quickly  chang- 
ing to  deep  yellow  in  contact  with  the  air. 

The  acid  dissolves  Hparingly  m  cold  waicr^  with  blackisU  purple 
colour.     It  is  iiifioluble  in  akohol. 


Primartf  Nacltrui  C^H" :   Onj^ta^mchiis  C***II'*0, 

Filipelosic  Acid. 

CCK,     Jahi'h.pr,  Phnrm.  22,  139  and  141. 

^iiimelijric  acid^ 

Prtpanttion.  1.  Filiric  acid  (from  A.^pidium  /lix  jAas^  set?  below)  is 
dissolved  in  warm,  very  tlihite  pi*taHli-ley ;  the  Bolntion  expu8i.^d  to  the 
ir  for  ti  week ;  ami  the  filtmte  prt-cipitatod  with  dilute  Huluhuric  acid. 
The  precipitale  ih  wanhed,  dried  and  thbtained  aa  a  loosely  ctiherent 
powdt'ir,  by  Bohition  in  ether-alcohol  and  tpmtaneouB  evaporation  of 
the  filtrate.  —  2.  When  lilicic  acid  is  heated  with  dilute  alcoholic 
amiuouia  to  80*  or  100"  for  some  timeout  of  contax^t  with  the  air,  the 
liipiidtheu  precipitated  with  Hulphuric  add,  and  the  precipitate  purified 
as  in  1,  Luck's  filitnelisic  acid  is  obtained. 
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PRIMART  NUCLEUS  (?*««•:  OXTGKN-NUCLEUS   C»tH»0<. 


ProptrHeg,  Amorphous  if>am~cobttrt?d  powder;  wheo  prepared  bj 
it  coQBista  of  microsoopiCT  Rphemlea.     Taateleas. 

Look..  Lvclc. 

H  ratu9*  a.  In  ««m».  b. 

24  C  „..  114     ....  eS'15  „..  «J-g2         24  C, ,„  Mi  ....     G2&8  .,„  fiJ-81 

12  H.«.      12     ....  5-4i  ...,  616          15  H  .„.. 13  ....       4^67  ....  571 

8  O   ...     64     ....  2«10  ...,  28-92  9  O    „...._  12  „.,     3145  „  ai'« 

C**H"0»22«    ....100  00    ....  lOO'DO        C«H«0»,HO  229    ....  lOO'OO 

Luclt  regards  the  acidt  obbin^  by  1  and  2  as  difllcivritr  the  fionoef  M  C*B' 
the  latiei-  u  C^H'H)'.  akboufh  the;  ag^ree  perfertLj  in   tbeir  pfoifttirs*   and  in 
cDmposiUon  of  Ibeir  )vad-*alU.     Tlie  funculK  ^ven  hj  Luck  lar  chloro'  and  bic 
fiiipetodc  Atiidr  aa  well  aa  tlial  of  filimeliu-sulphuric  ad,d  ure  improbable  in  tbo 
a«viw.     (Kr.) 

Filipelaaic  acid  melts  and  bums  when  heated  on  platinum-fcnl.  —1 
is   converted   by   dry  chlorine  into  chlorofiUpeloac  acid;  by  aqo^oos 
chlorine  into  bichlorotilipeiosic  acid. 

It  is  ineoluUe  in  watcr^  but  dissolves  with   brciwn  c**>U»ur  in  oil 
vitriol.     It  disKolvea  readily  in  aqueoujj  atkaUsi  the  Bohition  yk? 
with  most  metallic  salts,  precipitatcB  varying  in  colour  froin  yellowj 
brown. 

Lead-salt,    Precipitated  frocn  tbc  8oda«ealt  by  noutnU   aoeteto 
lead. 

S4  C    .,. 144  _  42*23  „,  4032  ....  411*  ....  41-87 

13  H    13  ....  3-Si  .......  4-07  ..„  4*06  ...,  4-21 

9  O    72  ....  2M1  21-91  ....  22-HS  ,.,.  21-60 

PbO  112  ...  3"i86  -.  3:V70  ..,.  31-96  ,„.  32-62 

C»'H"Pba»t2HO      341     .,„  lOO-OO    „  10000      ...  lOU'OO     „„  HKHW 

m  li  Ldck'i  Alipelouie  of  lead ;  h  bit  flli(ncllB4t«. 

FHipclosic  (icid  dissolves  in  mdphitU  of  carboriy  akohol^  <tA<r^ 
oils  and  iictil  viU. 


Filimelisi'Sulphuric  Acid. 

Lpck.    JahrLpr,  Phtmn,  22^  149, 

Pt^eparation,  Filicic  ftcid  ift  triturated  with  6  or  8  pta.  of  fmnine 
oU  of  vitriol  till  comph'ti'ly  diKHolvfd;  ttiu  Rohition  after  xtano- 
!ni(  for  3  ti^|^^  isdropfif'  ■  •  '  diliiU*  and  Cfwled  »»>lulion  of 
Ouiaber^iJ^^H  »i^|  nV,  rmlnrt! ;  aiid  tla-  precipitate  is 

«*nlnuicii   .'1   (IhiuU^f  nail,  U*  romnvr  fr» 

'^'he   tiry   mii8*   troutod   with   wahb 

to  thy  8i)lveiit,  whik'  ^ut|ihatr  <rf 

tben  l)ti  obtained  in  the  Kolid 


»a*ycM«jw    matts,    wHkb    iiMjr  be 
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rabbed  to  a  gold-yellow  powder.    Inodorous.    Tastes  bitter.    Has  a 
faint  acid  reaction. 

Luck. 

24  C  144  ....  65-17  ....  55*82 

18  H 13  ....  4-i»8  ....  5-29 

8  0 64  ....  24-49  ....  23-90 

80« 40  ....  15-36  ....  15-49 

C"H"0",SO» 261     ....  100-00     ..«  10000 

After  dedaction  of  a  cetain  uaonnt  of  aili.  —  So*  according  to  Lack ;  bat  the  for- 
mola  is  not  io  accordance  with  the  priacipleB  of  this  Hand-book. 

Insoluble  in  «7a<«r;  dissolves  with  deep  yellow  colour  in  a£M».  The 
Bolution  of  the  baryta-salt  precipitates  metallic  salts  brown^  but  not 
nitrate  of  silver. 

Baryta-saU.  —  Prepared  by  mixing  the  aqueous  acid  with  baryta- 
water,  and  removing  the  excess  of  baryta  by  passing  carbonic  acid 
through  the  liquid,  evaporating,  and  redissolving  as  long  as  carbo- 
nate of  baryta  continues  to  separate.  — Amorphous  mass,  having  a 
fine  red-lead  colour,  and  bitter  taste ;  easily,  soluble  in  water. 

Calculation  according  io  Luck,  Lack. 

24  C 144  ....  42-66  ....     42*35 

13  H 13  ....  3*85  ....      3-90 

8  O 64  ....  18-96 

SO»  40  ....  11-85 

BaO 76-5  ....  22-68  ...      23-07 

C«H"(y»SO»»BaO  337-5     ....  10000 

Lead'Sahs.  a.  Mono-add, — Yellowish  red  precipitate,  obtained  by 
mixing  the  aqueous  baiyta-salt  with  neutral  acetate  of  lead. 

Lack. 

24  C 144  ....  88-61  ....  38-84 

13  H 13  .«.   3'48  ....   3-57 

8  0 64  ....  17-15 

SO» 40  ....  10-72 

PbO 112  ....  30*04  ....  29-32 

(?*H»0",80*,PbO  373  ....  100-00 

6.  With  excess  of  Lead-oxide.  —  Brick-red  precipitate,  obtained  by 
adding  neutral  acetate  of  lead  to  the  aqueous  solution  of  the  baryta- 
salt  mixed  with  ammonia.  A  precipitate  of  the  same  colour  is 
obtained  by  treating  the  aqueous  baryta-salt  with  basic  acetate  of 
lead. 

Lack. 

24  C 144  ....  20-31  ..«  2010 

IS  H - 13  ....   1-83  ....   1-87 

8  0 64  ....   9-02 

80» 40  ....   5-64 

4PbO  448     ....     63-20     ....     63-49 

C»*H»H)«»80',4PbO 709     ....  100-00 

^kO  Acid  diaeolves  readily  in  alcohol  and  in  ether* 


Trirtfftliii. 


jr«dL  IS,  157;  Art.  J^trn^.  11,  2( 
100, 180;  DiH^p^  J,  144,  71  j   J. 


raid.  &2, 93 ;  ZflbtAr.  C&.  i^WmJ 


9mm  tJcKliiii|*i  latBfllia,  t  pmwftdoa  ^a 
Bh.  €Mr.  1»&$,  1&91} 


AtfA>/a.) 


idih  boe  ftloohol  of  m  tier  oentf 

tKf  dbtifia^  off  the  akobot,  and  hy 

:  «te   Willi  bteoliii  wlxich  smnsce  ifter 

^im4.    fW  iMiilnUM,  eitlier  tte  littaafia  b 

^  >-  *^>«^  iolatioo  cT^Kinted,  nd 

')tfr(ooBtai&!&^w«ier)E  or 

^I  times  irith  &  small 

'   Lagf lived  in  &  Utptt 

rcpAfFd  MAj  be 

•vHrliii^  the  ffltatek 
lrkru-i>o  W  ffiaoltvd 

iiit^n,  ttit?'  sulpiikb  «/ 
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;    H  tticiwid  t»f  15  tf* 

/.^»  Vltl^t  wMi  wttfter  lo  ^:»o'  in  a  dutn-d  stL^ 

W  vl  IW  cvliiit3er  uru  found  ti)  li 

WwfMrmlrJ  fn>m  llir  cxike  of 

^«a^  M  ^l**"  ^€fytmMmlkH\A  from  ovcr-licAt 

^'Mtvt^  t*»  ««4nl  fwni|*ittt<  witK  aulph 

T  <«K  IT  I  hill   {'  rv.  vriVi*/,  16,  66  ;   / 
.      ;,y^   vMct?  *'U.   MnJ  (if  ■vertJsh  bit 
Iiy  rijHiuirv  to  X\\t  tit  at 

•ArrwirJa   |ireripiUCrd  hf 

„_ ,  ar  tunrta  wsirr.     Fr«»  • 
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Cowi^^iH',  on  Ibis  atjbjecit  Arppe,  Ann.  Pharm.  65,  101  ;  S^-hliBper,  Ann,  Phnrm.  63, 
3(i9;  Sthiel,  Ann.  Pharm.  60.  76;  Bollry,  Ann^  PHarm.  62,  150;  WeyprinBnn  (t 
H»ffrlT,  Ann.  Pharm,  7^,  226;  Ehntr,  /.  pr,  Chtm.  35,  3?;;  BoUej  At  Wjdler,  /. 
^.  Chtm.  43,  507}  Wngncr,  ^./^n  Chrm.  51,  82)» 

Properties.  Small  foar-eided  necdloB,  of  pure  yoUow  colour,  and 
eilky  lustre.  It  eoniftimea  et^'iarutes  from  ether  in  the  amorphona 
state  (Moldenhauer.)  luoilornna*  but  tastes  slig-htly  bitter  and  harsh. 
Alelt-a  a-bitve  320",  with  partial  decomjiosition,  Slig"htly  acid.  (Mol- 
deuhaucr,)  Air-diicd  luteoUn  contains  10-23  p-  c<  water  (3  kt.  ^ 
10'4Z  p.  c),  ftfter  drying  over  oil  of  vitriol  7*02  p.  c.  (2  «t.  «  72  p.  c) 
Tvhicli  goes  off  at  150^.  (Sehutzenberger  &  Paraf.) 


W  1. 

HchatTvnberger  Jk  P»nif. 
24  C   n*   ...    6207 

i  H  .„„...      9  .,,.      3-45 
10  O  BO  .,.,    34J8 


CatctihtioH  according  io  : 

Moldcnliaaer. 

40  C     240  ....  62-S2 

14  H    _ 14  „..  356 

i6  O    128  ....  33'5a 


3. 

Hluiwvtz. 

58  C 348  ... 

20  H    20  .,. 

24  O.. 192  .. 


62-14 

357 

34-29 


^H'O**'.^.  232  ....  10000      C*H»^0«  .„  3S2  „„  10000      C«H»0»..,.  560  ....  lOO'OO 


MoldenhaucT, 

at  lOU*. 

C  .......     62-50  to    C3-00 

H 3-70  „      4-08 

O ,,.     33-80  ,,    32-02 


Scbiltxenbereer  8t  Fartf.. 
at  ISO*. 
6P67to    62-54 
i.-4fl  ,.      3'/ 7 
34-84  „    33-69 


lOO'OO  to  lOO'UO     100*00  to  100-00 


^f  Moldenbaaer  inalfsed  li]t«oUn  re>ci7»t)il1i»e4  from  sulphuric  actd^  ftcetic  ■dd  Or 
■leohol*  with  near]j  equal  results.  Praoi  liia  determinatiooB  of  tbe  quBnCitiei  of  metal 
in  Cbc  lateoUn-»alU,  be  regardi  the  forrauU  u  not  ci3PipleFti]f  estiab^iibcd.  Accurdinip 
to  Hluiweti  (^nn^  Pharm.  U2,  107),  tuteolin  miglit  be  idenlical  with  alphB^fjiicr- 
eetilxt  (cdlcaUtion  3) ;  tbU  however  u  doubted  by  Bolley.    (Ann.  Pharm.  115,  60.) 

^F     Decnmposf'tions*     1.  By  anhtjdrous  phosphoric  add  at  200°,  UUeolin  is 

^^ converted  into  a  red  Bubetaiice,  which  diaBolvcs  with  violet  colour  in 

ammonia  {Schutzeiiborger&  Paraf.)  —  2,  When  hiteolin  is  licated  witl 

I'c  ammonia  to  100^  in  a  closed  tube  for  three  or  four  daya,  a  dccj 

elio-w^  solution  is  fortned,  which,  when   evaporated,   leavea  a  dork ' 

loured  Bubetance,  whence  ammonia  is  evolved  by  hydrate  of  potash, 

ul  not  by  lime:  probably  luteolamide.   (SchUtzenborger  &;  Paraf,)— * 

8.  With  warm  concentrated  nitnc  acidf  it  turns  red-brown  and  partially 

dis&olvcB,  the  solution  defiositing'  brown  flocks  when  mixed  with  water. 

By  longer  boiling,  a  oolourlees  solution  is  formed  containing  oxali'* 

acid. — 1.  By  diBtillation  with  chromic  acid.  It  yields  formic  acid,  (Mol- 

denhauer.) — 5.     From   nitrate  of  silver  it  reduces  the  metal  without 

previous  reddening.  (Bulley.) 

Luteolin  diBsoivea  in  14^000  pts.  of  cold  and  5,000  pts,  of  boiling 
wwfer,  and  is  precipitfLted  in  the  amorphous  state  by  acids.  (Molden- 
bauer.)  According:  to  Chcvreul,  it  dissolves  very  easily  in  water* 
Dissolves  in  oil  of  vitriol,  with  deep  reddieh-yellow  colour,  and  it 
precipitated  by  water  without  alteration.  Dissolves  sparingly  in  dilute* 
(icidA.  (Moldeiihauer.)     According  to  Chovreul,  it  unites  with  acids* 

Luteohn  unites  with  hastt.  (Chevreul.)  It  dtasolves  in  aqueous 
kmmonia  with  deep  yellow  colour,  and  remains  behiiid  free  from 
ammonia  when  the  solution  is  evaporated.  (MoldcTihauer.) 


» 


30  PRIMAIiy   KUCLEUS   C?*H»«:   OXYCIILORINE-NUCLEUS   C**aH"0*. 

Lvieolfti  with  Potash, — Prepared  from  lutoolta  uuil  ciiibuiiatc  of 
pot^Bb,  aimiliirly  to  alizariii-siHlii  (x_iv»  139),  aud  coiitaina  29'3  p.  c, 
|K>tflRli,  (M(i)detihauer.)  (c>*H*Oie,  2  KO^  28-132  p.  c.  KO  [Kr.])  Witt  aqueou* 
aJkatiSf  lutrolin  funni  gold^yeUoiT  Aolnttonfij  wbicb  uuderga  bIow  altcrttlon  on  ecpiMure 
to  the  air.  (Cbevrcnl.) 

LuteoUn  mM  Baryta, — ^Produced  by  mixing'  a  hot  aqueouB  solution 
r>f  lutetjliu  wilfi  caustic  baryta^  llieo  with  oue-liurd  of  ita  voliuae  of 
alcohol  (Moldeiihaiier.) 

IJuUoUn  irith  Oxtde  of  Lertd—'K  hot  aqueous  solution  of  luteolin 
forms,  with  ulcoholic  acetate  of  lead*  a  beautifol  jeUow  precipitate, 
contaiuing  4{j"I2  p.  c.  PbO.  (MoldciiFiaucr.)  Alcoholic  acotate  of  lead 
precipitateB  alcoholic  luteolin.  (Scliutzenberg^r  &,  Paraf.) 


24  C 144 

B  H  ...,_„ a 

10  O _    80 

2  PbO 224 


SchUtzCQber^Er  &  Pmf. 

31-44     30  97 

IJ& 1'98 

K-tfO     K73 

48'9L 49-33 


C«H«0'"  2PbO 456 


lOO-^     100  00 


AqueouB  luteolin  does  not  affect  ferrovs  aalt^f  but  ooloiun  a  very 
dilute  Bolutinn  of  /fmc  chhruk  grtHfu  at  firat  but  aftorwanln  red- 
brown,  the  latter  cr»lour  Iwin^  pr^wluced  imnK'diately  in  more  conccn- 
tmtcd  flolutious,  (MnMeiilinnrr,  Bf»lley.) 

A  compound  uf  luteolin  with  cj>/>m  tfxide^  m  formed  by  precipitating^ 
the  hot  aqueous  solution  with  siil[)]iate  of  mpper  \  it  has  a  dark  colour, 
and  contains  20*16  p.  c,  CuO.  (Moldoivhanor.) 

Luteolin  disBwlree  tti  37  ptH.  of  akvhvl  and  f>'*2r»  ptfl*  tthfr.  It  di«- 
ftolvcft  with  iKToliar  facility  in  strniig  warm  mY/iVwinV/,  and  sr-paratca 
almost  c^impleti'ly  on  cuoljuj^.  It  tkK^H  nut  pn'cijiitate  a  su1uti<»Tii  of 
gelatin.  Its  warm  mpieons  Htjhitititi  ijn[iartij  a  fine  jijrif|uil-yc!low  c  jlour, 
after  Home  time  l«>  Hitk  and  woi.iL  mordanted  with  alum,  and  ohvo- 
p"ecn  to  the  tiame  fabric«  niorJanttMi  witli  inm.  (ChcvreiiL) 


Oxychhrint-nuctfUA  C»S:1U"0*. 

CMorofilipeloBic  Acid* 
0**1I"C10»  =  C»*CLlI"0\O*t 


Luck.     Jahrh,  pr,  Pharvu  22j  141. 

AiNniou  dry  chloriue  gaa  \a  pabsed  a%'er  G1J|m.'Iocuc  acid  in  a  bulb-tube, 
the  acid  molt«,  with  riwo  of  teni|»eratare  audevulutitm  of  hyilnn-hloric 
atMd  gaA,  ton  tnumpart^nt  Ught-bi'4>wn  ma^s,  whicti,  after  waistiing  willi 
water,  diKMnlvcji  in,  ether-atcikhol  with  dark  brmvii-ycllow  colour,  aiid 
rvniuiiiH  lN.'hiud  when  the  aloiihtd  i^  U^fl  tu  evapnnitc 

AmvrphimM,  truUH|iareat,  ligttl-ltmwu  maua«  which  may  Ik;  rublRMi 
to  a  brown  iHtwrlrr,  Ukkti  a  faint  truity  odour,  a  alijjhUy  biltvr  UuttU;^  aud 
fltroDg  ftdd  reaction. 
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Lode 

24  C  „....  144-0    ....    54-68    54'59 

12  H 12-0    ....       4-55     4-78 

CI 35-5     .«.     13-48     13-50 

9  O 72-0    ....    27-29    27-13 

C»*H»ClO»,HO....  263-5    ....  10000    lOO'OO 

According  to  Luck  it  is  C**Hi*a03  (see  page  26). 

Potash-ley  colours  the  acid  dark  brown,  probably  foimlng  chloride 
of  potassium. 

The  acid  is  insoluble  in  water,  but  dissolves  with  brown-yellow 
colour  in  alkaline  Uquids,  The  alcoholic  solution  of  the  soda-salt  forms 
brown-yellow  precipitates  with  most  metallic  salts,  but  darkens  the 
solution  of  nitrate  of  silver  without  precipitating  it. 

Lead-sak, — By  precipitating  the  dilute  aqueous  soda-salt  with 
neutral  acetate  of  lead. 

/» vacuo.  I^ck. 

24  C    144-0     ..„  96"40     38-30 

12  H    12-0     ....  3-20 3-22 

CI  35-5     ....  9-45 

9  O   72*0     ....  19-20 

PbO   1120     ....  29-75     .    29-31 

C>«H»C107.PbO  +  2HO....  375-5    ....  lODDO 

The  acid  dissolves  in  alcoholy  more  readily  in  ethtr,  less  easily  in 
au^hide  of  carbon^  fixed  oils,  and  otl  of  turpentine. 


Oxychhrme-nucteua  C~C1*H»W. 

Biohlorofilipelosic  Acid. 
CMCPH»«0«  s=  C»*Cl*fl*'*0*,0*! 
Lucx.    Jahrb.  pr,  Pharm,  22, 146. 

Chloriue  is  passed  into  water  m  which  fiMpebeic  acad  is  suspended, 
9M  long  as  the  odour  of  the  gas  disappears  alter  the  li(juid  has  been 
left  to  itself  for  a  while ;  the  product  is  then  washed  with  water,  and 
porified  by  solution  in  alcohol  and  spontaneous  evaporation. 

j^norphouB  mass,  which  may  be  rubbed  to  a  light  brown  powderi 
and  melts  at  a  gentle  heat    Tasteless.    Has  an  acid  reaction. 


In  vacuo. 

Lock. 

24  C «... 

144     .... 

,     46-93     .... 

....     46-68 

12  H 

12     .... 

3-91     .... 

„..       409 

2  CI 

71     .... 

23-08     .... 
26-08     .... 

....     23-44 

10  O 

80     .... 

....     25-79 

C»H:PH»0«,2HO....  307     ....  100-00    100-00 

AccoHiBg  to  Lock  it  is  C^CffB^H^^  (comp.  p.  26.) 
Insoluble  in  water,  but  dissolves  in  aqueous  alkaUa,  fonniug  salta 


IT  NUCLEDS   C=*HW 

of  metallic  eatte,  like  chlorofilipeloM^ 
Oethe  lead-ealt  of  the  monoehlarinatod  ftdd. 

U     .-,       Ml     21S  ■ 

224     ...     4gg3     „,.„..     42'9S  ^^ 

>jV)^SUO  „.  522      ...  lOOOO  V 

tetffeoAo/  and  in   ether,  sparing-ly  in  mlphidt  of 


Primary  Nuchas  C"H". 

£iiiovDus  Acid 

«^«.  JML  £kr.  U,  SU.  —  13,  525. 


of  i^u*  mfloutm.    In  the  groen 


M  K  /Vi«  Pim^m^Ut,     The  needles  am  cut  up  and 

j^|^4lB«Wrf*i*«  tJ»«loohoIjc  decoction  is  distilled    in   Uie 

'    ^  r  CHtHrjpMl  of  the  volatile  oil  then  pasairj^  over  %ritk 

ti  IW  dMaOftU;  »  railed  i\nth  water.     It  is  thervb 

,  «  ilvk  |C»«w»  n»Riuou8   majsH  containing  oen>pic  acii 

Mil «  MwH  qoAntily  t>f  volatile  oil,  and  a  (ufbiii  watery 

'  l^knBi  ra^n  traces  of  citric  acid,  oxypiuotamo 

•eid  ivmain  diasoked.     The  ncx^dloa  exhanated 

,^__  , i>«taiii  a  litUc  pinipicrio  and  jtJIy,  whirJx  latter 

iTl^^irl  » tl»  »Mncr  desTTihed  at  page  2'&%  vol  xiiL     The 
^.^  «M»  ^  liwrf'wi  i»  ik\co\xiA  of  40";  an  alorthoUc  eolation  of 
^Mm3»  <^  fc»4  iiM*^  wUich  throws  down  impure  roropato  ol 

^  ^H^ifj  M ^HsIM  akAir  ormpic  >dd)  j    Ruli>hun'tt«'d  hydrogv^  » 

^^kmtt^%0  ttmi»t  Md  Um*  precipitated  mixture  nf  cblMniphvU 
^^T^|L4J)d||,«#  Im^  ii  ••MklDd  t\v  (Irtratiott.     The   now  yellow  itU 
JuV'W^  •'*'•'  '^  WOoW  hiW    Ivtn    diHtillc«]   off,   a  nemi*0iikl 
^^Sft^  *»»*'«^  ^   ^**y  **•*"**'  potash-tey,   to  a  li^-^ht  brown 
«I*A  iW  W"*M  BUy  be  precipitated   in  minSiuatitm  with 

^JfltMlMfc.     TiKwe  reainn  are  filtered  i«IT  «nd  wajtW 

^  iIm  flmitf  VmI  w«Bh-wa1er  are  preciprtalrHf   with  a 

Mwio  aod.  whereby  faintly  yellow  fl(»ck»  <if 

Itttl<p4  to  be  imriiied  by  colJoolion,   re-solution 

it  of  tbv  aoliiliini  with  animal  charcoal,  omI 

^  lliy  AKnhto  witli  hyiinvhloric  a(!id.    (Kawalier.) 

^x'*'^*^*^^     Tnr.  ik'coction  of  the  groeti  p«rtB  ol 


1 


rw 


Mv|«(\^i  with  alcohol  of  40    dep<j0it«  yellaw 
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fiokea  on  cooHo^.  On  aubeequently  dit^tiinrig-  the  liquid,  alcoliol  mid 
voUtjlu  oit  paBS  over,  while  reeiii  and  a.  turbid  watery*  liquid  rciuatii. 
This  liquid  t^oDtainfl  tannic  acid,  Bupkr  and  jiinipierin,  and  serves  for 
the  preparation  of  piuipicrin  (aee  bolow).  The  i*e8in  is  dissolved  in 
boiling  alcohol  of  40**;  the  still  diesdved  wax  is  precipitated  by 
alcoholic  acetate  of  lead;  the  filtrate  treated  with  sulphuretted  hy^ 
drogea,  which  precipitates  chlorophyll  and  sulphide  of  lead ;  these 
substances  are  removed ;  and  the  alcohol  is  separated  from  the  filtrate 
by  distillation.  The  rcmjuning  liquid  deposits  a  semi-fluid  resin,  which 
is  to  be  diRSf>lved  in  dilute  potaali-ley,  mixed  with  chloride  of  calcium, 
to  remove  the  alpha-thuja  resin,  filtered  from  the  precipitate^  and 
treated  with  hydrochloric  acid,  which  precipitates  yellowish-white 
flt.»ck«,  cousiating  of  a  mixtiu-e  of  kinavoua  acid  and  beta-thuja  resin, 
^>  be  diM&olved,  after  washing,  hi  lime-water.  Carbonic  iicid  i)a8Hed 
into  this  solutiim  tjjrow^  down  a  niixture  of  kinoi^oua  acid  and  carbo- 
nate of  lime,  front  which  the  former  niay  lie  extracted  by  ether,  and 
obtained  in  the  S(»lid  Htate  by  evaporating  the  ether  over  the  water- 
batb.  —  The  beta-thuja  resin  remains  diBsolved  after  the  carbonic  acid 
has  been  pasned  through  the  liquid,  as  juat  mentioned,  and  may  \te 
precipitated  from  the  filtrate  by  hydrochloric  acid, 

PropcrtifA.    White  or  Blightly  yellow  brittle  maa^,  converted  by  tri- 
turation into  a  strongly  electric  powder. 


24  C 

19  H    

6  O 

UA     .,. 

19    ... 

-     40      - 

,     70-93    ... 
9M      ., 

a.                   h. 

70-55    ..,.     7082 

....      9-49    ....      910 
....     19*97      ...     1978 

(?*H"0>  .. 

......  203     .„ 

100-00     .. 

100  00     ....   lOO'OO 

tf,  frtin  Pinc-necdlcA;  b,  frooa  FAu/a.^So,  acdiordiag  to  KAWalltii*.  To  bridj^  the 
furmuln  into  tccordfince  with  Ibe  principles  of  this  workr  the  acid,  dried  tn  tscho  mtut 
befiuppo««i  to  conUin  1  8t,  HO  ruore.     (Kr.) 

riVwwi«  o/5(to'. —Obtained  by  dissoMug:  the  acid  in  lime-water 
ftfld  precipitating  with  nitrate  of  ailver.^ — White*  but  becomes  grey 
after  drying  in  vacuo.  Detonates  when  heated,  but  not  so  strongly 
as  oxalate  of  silver.  Contains  74*11  p.  c.  oxide  of  silver,  and  is  tbi^i-e- 
fore  C»IP»0*»  5  AgO  (Kftwalier)j  by  calculation,  74  2  p.  c.  AgO, 


Appendix  to  Kmotiout  Add, 


1.  PmicojTedn  C»'H''0*  (Kawaher,  Wim.  Akad,  Ber.  11,  359),— 
Foond  in  the  bafk  of  Pinus  si/h>esiri^.  —  The  bark  of  the  upper  parts  i^f 
the  atetn,  after  beint^  freed  from  the  outer  rind,  is  cut  in  pieces,  and 
bolted  with  alcohol  of  iO'';  the  ceropic  acid  which  se]jaiate8  from  the 
decoctiDn  on  cooling  ia  Be|>aratGd  by  filtration ;  the  giv^ater  part  of 
the  alcohol  evaporated;  the  residual  liquid  mixed  with  water;  and 
the  turbtd  liquid  treated  with  neutral  acetate  of  lead,  whereby  pini- 
cortamuc  acid  and  pinicon-etin  are  precii)itated,  while  cortepinitannio 
acid  and  sugar  remain  in  solution.  The  washed  lead-precipitate, 
digested  with  very  dilute  ac^ptic  acid,  separates  into  piriicoiiottnk  ai^d^ 


S4 


primart  nucleus  c«h« 


which  dissolves  (and  may  bo  obtained  from  Uie  solution  b^  precipi 
tating  with  baerc  aeetato  i>f  lead,  docoTnj;K)flijij^  the  jireci|iitat*  with 
Biilphuretti>d  hydrog*?i^  and  (?Ta|X>ratingtlie  (iitrati?  cmt  of  contact  wi 
the  KU"),  and  a  dark -co  loured   glutinous   residue,  which  dissolves 
Btroiig  alcohol.     Oa  treatin^jp  the  eolutioii  with  sulphuretted  h^'drog'CT^' 
filtering' from  the  sulphide  of  lead,  and  evaporating  the  QKra^te^  pimtorre' 
tin  remairiB  behind,  and  may  be  purified  by  diseolving  it  in  olcoUol 
removing"  the  uudiasolved  portion,  and  evajwrating-. 

The  ialution  containing  cortepiTiitanntc  add  and  sttgvr  is  ^ed  from  th<?  former  hy 
precipjcarioii  with  fabflwUte  af  lead,  which  throws  down  efortfffiniUnfuttt  of  l*ad,  tlien 
filieriMii  (reed  from  leAd  by  sulphuretted  hjdrogonp  and  evaporated  over  tluj  water^bath; 
ngar  then  remninA  and  inajr  b«  puriAed  ffain  n  small  quantitjr  cf  (imipicrin  bj  trtuitmfCit 
with  iinbjdrous  «tber'*lcobal. 

Properties.     Rlack-hrown,  glutinous  niEks»,   almost  wholly  eolublo 

in  ammonia*  The  ammoniaciil  s<'j]ution  mixed  with  chloride  <>F  bariurn 
yields  red-bmwu  flocka  of  putkorrctin-hartfia^  wbieh  may  l>e  dried  in 
vacuo. 

ViKkftrrviin  ^Adryfd,  Ka«alier, 

72  C  432    ....    IT'20  iJAb 

W  H 57    „..      6-23  6-45 

15  O „ 120     ....     13-12  13*18 

4  B«0 5W    ..„    33«  5*'92 


C72H*^01*4BbO  .,...„  915 


10000 


107*00 


CnH^rQU^SC^H'^,  thereforv  isomeric  with  kioovoui  acid.     (KawaU«r) 

2.  Kawiilier'i^  Rrxin  from  Pimts  ^/tt^sfris, — (Kawalier,  Wien,  At'ofi, 
lirt.  11,  347,)  —  In  the  iieedlee  of  Finu^  jiiflvrjttiis  (et?e  \mgfy  33). 
The  compnimd  tif  riViii  and  lime  precipihited  by  ebloride  ol'  ealciiiin  in 
tbi*  prcjfaratiini  of  kin^ivtm*?  ueid,  disatdvcn  uliuoHt  mjn|jl<>t(  ly  in  ethor. 
Tlio  t*ilit!i'eul  Kf>hitioii  is  HojiarMteil  from  llu'  rortidne  by  liltralioii,  mid 
I'ViijHjratod  ;  the  rcmdiie  ia  treated  witli  ahnbul  af  4tf^  whieh  dmeolvea 
the  whiilts  exreptin^^  flie  lime  ninl  a  Hiiiitll  |Kjrtion  of  the  resin;  tlie 
eolntiftn  Ik  a^aiii  evafHtralrni ;  artd  the  renidiie  is  exliniistcd  with  watrr 
containing  hydnn'hl"irio  acid,  ^vhen'UfMin  ehl4>rid<"  f»f  i^tilritinj  jtassrti 
inlo  isohilion,  whih;  a  browninli  yellow  nfWrt  a  renuiiiia  b^'liiiul,  whirli, 
after  waMbing  and  drying::  at  l(>(»%  \\i\A  the  eoiiKiHli-nee  of  caKtor  nil, 
and  after  ci>ohng  in  bmwn  and  of  the  coimiHtenee  of  naive.  If  Iho 
tvn'a  a  be  mixod  witti  a  Rtiflkicnt  4]iianlily  of  hydrate  of  Vitm^  to  make 
it  appt*ar  pHlvenilent,  llwn  tlii<tilled,  and  the  di«1illal(' eollertfd  in  two 
jKvrtiniiH,  twii  iiili*  an^  obtained,  whieli,  after  rectiltcati^m  with  waliT, 
drying  over  eldoride  of  ealciuiii  and  rectifying  pa'  me^  e^>nHtitute  the  oils 
h  and  c.  Thcfne  oils  twice  distilled  »»ver  anbydrouH  pln)8]»horic  aeid» 
yield  t\iv  /tt^tlfoctrhim  ft. 


*o  c   .    ::  30 
40  H  ....    loao 

6  n  12-40 


77-44 
10-63 

an 


•U  H         11-3 
1  O  .        3'» 


Kaw. 

U'fi2 
34< 


thic. 

40  H  ..     U'h 
I  O.  .      2-3 


c»*U'*o*  lOfloo       ifiot)o    i:*ii«o  loo^o       lootw)    I'^ii^o  loo-o 


30  C Iitt-Z4  8H  U 

U  H  _    IJ'?fl  \l»^ 


C*H«».,. 


tm-HQ 


9fr1l« 


THYMOILOL.  36 

n^n  a  ia  perhaps  a  mixture  of  0*H*H)*  and  J  C"H«0* ;  the  oils  b 
and  c,  mixtures  of  oxygenated  ana  non-oxygenated  oil,  the  former  of 
which  is  decomposed  hy  distillation  over  phosphoric  anhydride. 
(Kawalier.) 

If  resin  a  in  the  fused  state  be  dropped  upon  soda-lime  heated  to 
220°,  a  thick  colourless  oil  passes  over,  which,  after  dehydration  over 
chloride  of  caldum,  has  the  composition  of  oU  e.  The  residue  dissolves 
partially  when  suspended  in  water ;  and  if  the  filtrate  be  precipitated 
by  hydrochloric  acid,  the  precipitate  dissolved  in  potash-ley,  the  solution 
treated  with  animal  charcoal,  and  again  precipitated  with  hydrochloric 
acid,  resin  f  is  precipitated  as  an  asli-grey  powder,  which  softens  at 
100°,  and  dissolves  in  alcohol  and  in  alkaline  liquids.  The  undissolved 
portion  decomposed  by  dilute  hydrochloric  acid,  deposits  a  resin  nearly 
insoluble  in  potash,  sparhigly  soluble  in  alcohol,  easily  in  ether ;  and 
the  ethereal  solution  treated  with  animal  charcoal,  filtered  and 
evaporated,  yields  resin  g,  which  is  hght-yellow,  brittle,  and  softens 
at  100°. 

Oil  e.  Kaw.             Rttinf.  Kaw.  Reain  g.  Kaw. 

100  C...     8M  ....  81-25  50  C  ....     72*82  ....  72*62  10  C...    78*95  ....  7909 

84  H...     11-4  ....  11-75  40  H ....       971  ..  9*82  8  H       10-52  ....  10*90 

7  O...       7-5  ...  7-00       9  O....     17-47  ....  17'56  O        1053  ....  10-01 

CKBHWCy  100-0  ....  10000     C:«H«0»  100-00  ....  10000    C«>H»0  100-00  ....  10000 

Hence  the  original  resin  splits  up  inte  products  comparatively  rich 
and  comparatively  poor  in  oxygen.  Oil  e  is  perhaps  a  mixture  of 
C»H"  and  C»H",  2H0.     (Kawalier.) 

3.  Seta-thuja  resin,  C3«H«K)".  (Kawalier,  IFfen.  Akad.  Ber.  18-524.) 
The  two  resina  found  by  Kawalier  in  the  green  parts  of  Thuja  occidentals  are  here 
distinguished  aa  Alpha-  and  Beta-thuja  resin.  —  Obtained    in    the    prei^ration  of 

kinovous  acid  as  described  at  page  33,  and  purified  by  solution  in  ether. 
Transparent  resin,  yielding  a  lemon-yellow  powder. 


40  C  

23  H 

11  O 

240     . 

23     . 

88     . 

.     68-37     .. 
..       6*55     ... 
...     25-08     .., 

Kawalier. 

6839 

6-78 

24-83 

C«HaO"    ... 

351     . 

...   1 0000     .. 

100-00 

The  precipitate  which  is  thrown  down  by  chloride  of  calcium  in  the 
prejmration  of  kinovous  acid,  and  contains  the  alpha  i-esin,  disHolv(»s 
for  the  most  part  in  other,  and  remains  beliind  when  tlio  otlier  is 
evaix>r«ited ;  it  is  still  however  a  mixtiu-e  of  lime  and  seversil  rositis, 
which  are  but  partially  separated  even  by  alcohol.    (Kawalier.) 


Oxygen-vudeus  C**II**0*. 

Thymoilol. 
c^H*"^*  =  (;«H'«o*,ii«o\ 

Lallemand.     N.  Ann,  Chinu  Phys.  49,  1G4, 

The  final  product  of  the  action  of  reducing  agents  on  thymoKl,  (p.  36). 

D  2 


36  PRIMARY   NUCLEUS  C9*H»*:   OXYGEN-NUCLfiUS  C^H'W. 

ColourlesB,  four-eided,   taateleBH  priBmB  winch  melt  at  145*   ftB< 
difitil  without  deconntositiion  at  290". 

fn  vacuo.  LallemBnd, 

S4  C 141     ....  74-3,1 73*ai 

l&H.. 18     ..„  9-28  9  18 

4  O  S*     ....  16'49  .......     16'9l 

C5*HiW 194    ...  100-00    lOO'OO 

HomQlDfom  with   hjrdroltinone  {%\,  161)*  ind  rdUtvd  to  thjrmoll   in  the 
manner  as  hjdrDkinone  to  kinoiie. 

Converted  by  oxt/dixing  ngents^  e.fj,^  by  nitric  acidi  chlorine-walcr, 
nitrate  of  wlver,  and  bichromate  of  potash^  first  into  tbjme^id,   th< 
into  thymol"!, 

Diseolve&  sparingly  in  umtft\  very  easily  in  alcohol  and  in  dAcp. 


Thymoil. 

A.  LaLLE«.\XT>,      CompL  renfl  3H,  1032;  J.  pr.  Chetn.  fi2,   295;  Ph^rm.^ 
Cenir,  1854,513;    Rppcjrt  by  Dnmaa  &  Bussy,    Compt.   rend.  39,       , 
723;    Compt,  rrwrf*  43,  375  ;   Fulty  and  with  correctiana:  N.Aim. 
Chim,  Phfs,  49,  163;  abntr,  Ann.  Fharm.  102,  \\% 

Formation.      By  the  action  of  peroxide  of  mang:aneee  or  chromat^^ 
of  potash  and  sulphuric  acid  ou  sulphothymic  acid  (xiii,,  419).  j^| 

preparation.     Thymol  ia  dissolved  in  excess  of  oil  of  vitriol ;  the      | 
resulting  8ijl(»holl)ymic  acid  is  diluted  with  f>  or  6  times  ita  bulk  of 

waiter,  and  thia  liijnid  w  distilled  with  ix^oxide  of  manganese-  Water 
then  paRB^a  over*  t^i^etht-r  with  farmic  acid,  and  an  orauge-coloiired 
oil  which  soon  Hoiitiiiieiii^  while  in  Ihe  reti»rt  there  remains  a  solid  brown 
acid  which  dinHotvi'^  in  alcj^ltitt,  Thf  Hi)ljdifii*d  distillate  ia  purilied  by 
wasliinjjf  with  water,  and  crystallised  from  ether-alcohol. 

iVopertftw.     Four-sided  lamintp,  having  a  fine  orangp-yellnw  cole 
and  elrong  hiatre,  melting  at  48*  to  a  dark-colonred  liqiiid,  giving 
copiotis  vapours  at  100*',  and  IxiiUng  with  partial  decom|K>eitionat23* 
Heavier  than  wul4«r.      Has  an  aromatic  odour  likt'  iodine  and  chamo- 
mile. 


U  C 144     . 

1                16  H ie  , 

\                          4  0 M 

.,     7.VO0     ,., 

mrsn. 
..„     7506 
..„       8-07 

...    le-ftr 

o*HHy*    192    . 

HontAtoKOua  with  kEnnne  (il.  15S), 

..   IOO«    ... 

....  100*00 

Det-vnupn^itwTUi.      I.  TliynioYl  MfK'keim  tpiirkly  whrn  vx^Hmv.i\io  fif/hi^ 
and  in  (^luvpvted  trtli^  u  mixtnn*  (if  'ixvthvmod.  thvrn«dl<'l.  and  tliYoicld. 


J 


THTMOILEC   ACID. 
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—  2.  It  is  partially  {ieeoiiipOBf>d  by  dtsttlhti&n,  leaving  a  bro*wii-i"ed 
residue,  ivhich  &oUdiiit;sto  a  bronze-coloured  mass  baving  a  metallic 
IttBtre.  The  distillate  coDUini  ft  lirtle  oxythymoil.— 3.  Tbymoil  mixed  with 
aqueous  potash  rapidly  absorbs  ojctfyen  from  the  air,  aud  Ib  converted 
into  thyinoHlate  of  potash,     i  at.  thyiDoii  ukes  6  at*  ox]rs«i« 

2C?*Hi*0<  +  120  -  C«H='0",3H0  +  HO, 

4.  By  hifdrogm  in  the  nascent  state,  by  sjiiph^irtms  acid,  ferrom  sufphatCf 
or  starmou^  ehhnih,  thyraoil  is  convurtod,  tirat  into  thymeid,  then  into 
thymoiiaL      A  timHar  action  may  liliewue  be  e;iprted  by  tlie  nquL'QUs  fartnk  acid  }^to- 

dtwed  ui  the  pnpimtioQ  of  tbymoj! 5.   Chlortn^'^  with   aid  of   heiit,  slowly 

decomposes  thymoil,  furming  chlorinated  products. —  6.  Thymoil  absorbs 
aitwwnia  gas,  and  is  converted  into  thyniollamide. 

Thymoil  dissolves  in  wartn  oil  of  vitriol  and  ia  warm  concentrated 
nUric  (Kt'dj  and  is  precipitated  in  its  original  state  by  water.  —  It  dis- 
solves sparingly  in  alcohol^  very  easily  in  etker. 


L 


O^hymoili 


LxLL£ifA3a>.     2^.  Ann.  Chim.  Phtfs.  49,  167  (eee  page  3&). 

^f  1.  Thymoil  enclosed  In  a  sealed  tube,  is  exposed  for  some  days  to 
the  snn's  rays»  and  the  resulting  black  m&es  is  washed  with  alcohol, 
which  dissolves  tbymoilol  and  thymuvd,  and  le&ves  a  small  quantity  of 
oxythyjijod  undissolved. — 2.  In  the  dry  distillatiun  of  thymoTl,  a 
©mall  quantity  of  oxythyuioil  in  formed,  and  may  be  obtained  in  the 
separate  st^ite  by  dissolving  out  the  other  products  with  alcohol. 

B       Propei-tm*      Crystalline  powder   of    a  fine  lemon-yellow  coIouTj 
"^  weltiug  at  a90^ 


K 


24  C  U4 

16  H IG 

6  O 4^ 


LAtlcibaiid. 

69-23     0&-2& 

7-69     7-61 

23'08     23'U 


C?*H»0» 208 


100-00     lOO'OO 


Insoluble  m  wafer  and  iu  aqueous  alkaliiA,  and  not  altera  by  the 
greater  number  of  reagents. 

Insoluble  in  alcohol,  very  slightly  soluble  in  ethcr^ 


Appendix  to  Oxi/tht/mott, 

Tbymo'ilic  Acid, 

LaLLEMAMD.     N,  Ann,  Ckitiu  Ph^s,  49,  166. 

Compare  pLg«  SA. 

When  crystals  of  th3'mo*i1  are  shaken  up  with  potaah -ley  in  contact 
with  the  air,  they  dissolve  with  red-brown  colour,  forming  thymoilate 


3?         PRIMAKY  MCLEUS  C-»H»;  OSTGEX-KCCLEfS  C"H"0«?. 

<'i  \y'\;Ask.  wbiob  ziiiiT  lie  obtftiued  (tnre  by  tttnnttin^  the  liquid  with 

carlK*mc  aoid.  fv&^f.tr&Tiiijr.  ftud  i-xlt&'D^nzig  the  readue  with  absolute 
alo'li'L  — Ilydrx-'Ll-ric  s»*:-ji  a-idt-d  to  the  sdlntion  of  thymollate  of 
]>.>t:i>h  tlirws  d'.'Wii  ihynioilic  atad  iu  dirty  ycJk*w  flodkS,  veiy  slightly 
Svlul'U'  in  waiiT. 

Tho  t\i-'-'  ii'.rf?  a:-'  >■  I-^Ik-  iu  wait-r.  exoeptinfir  the  iwid  and  filrer 
.«-.  r.^\  Tilt*  f-^rriHT  i'  '^Tuiiss  lo""5  p.  c  oxide  of  kad.  and  is  therefore 
l^H»\>*  3rK>  .«lc  45+r  PW  .      (Liilk'niaDd.) 


Thymeid. 

f\'n*t^ith\  .ivi/  /S;.*;?''.::/."'..  1.  By  briupug-  tbymoil  id  coutact  with 
\\\\  imAlol.  If  ibo  tw\.  Kniio*.  dis#*«Ived  in  U>iliug  aUx>hol  or  ether,  be 
ini\(>d  MX  x\\\\i\\  iiuauiitits.  tho  mixture  instantly  assumes  a  blood-red 
r.'l.*m\  und  yioMs  crAstAl*  of  thynKid  by  cooling  or  evaporation. — 
v.  Thuuoid  is  ihotu^-t  j-rwiuot  !i>niH>l  by  iho  action  of  reducing  agents 
on  tliMuoYl.  It  is  ]mMliu\\i  for  oxampto  by  sulphiutms  acid,  when 
ti\N|«lH  of  t)»\nuMl  atx^  thn^wu  int*-*  iu  and  more  elowly  by  ferrous 
t>iil|tliiito  i\u%\  Hiuntions  oblonde.  —  ^.  ThynteTd  is  also  the  first  product 
i«i  ilio  ttotit^n  of  o\ydisi!\4r  asronts  on  thymoilol  (p.  57). 

/'•i7Mr/ii.<.  TiYsials  of  ;i  fine  vi.*loi  colnir,  exhibiting  by  n*flected 
\it:U\  i\  U\\\iuv'x\Ao\\}\\\  motallic  inflection,  hke  the  wings  of  beetles. 

Thymoilamide. 
r^Nirw  =  CAdii"!)*. 

l.\MiM.\Mi.     A.  .Inm.  (^hi'n.  |^j^«.  4;>,  it»r». 

rii> I  Ml  Iho  fuhod  siti(t<  hlowly  al>sorl«  ammonia-gas,  and  in 

\<ilril  iulo  II  duik  lod  aiuor)ih<'us  mass,  which  is  liard  and  brittle 

.ii  • mil  trin|K*rutim-K,  but  sofioiis  at  1(H»',  and  may  then  be  drawn 

mill  (Ihi'iiiIm.       It   IH  Mtlllblr  in  :lK^>hol. 

/'M*i..ii,   Ai../..*  l«n»';    <»:.,.A«-f...(7...tr»ll'H,»«? 

Globularetiu. 

1,1     W  u/      A'.  ./,iA»A.  l%v*H.  l;u  :?si. 

riiiilniiil,  lMj;tlln'i  Willi  |tiuaKlobul»i*-tiii  .«u<l  >Uj^ar.  when  glohu- 
I  In  b<iili4|  with  tu'itlh. 


NAPHTHOt.  39 

The  resin  obtained  by  boiling  globnlarin  with  dilate  Bulphuric  acid 
18  washed  with  water  and  dissolved  in  alcohol ;  the  alcoholic  solution 
18  diluted  and  the  residue  treated  with  ether,  which  dissolves  the  glo- 
bularctin,  leaving  paraglobularetin  undissolved. 

White  powder,  melting  at  the  heat  of  the  band. 

Wall. 


24  C 144  ....  69-90    70-04 

14  H 14  ....  6-79    6-88 

6  0 48  ....  23-31  ........  23-08 

(?«H>K)« 206  ...  lOOiW    IQOaQ 


Faraglobnlaretiii. 

G.  F.  Walz.    N.  Jahrh.  Pharm,  13,  281. 

Produced,  together  with  globularetin,  by  boiling  globnlarin  with 
acids,  and  mav  be  obtained  b^  solution  in  alcohol  and  precipitation  by 
water,  as  a  coloured  powder,  insoluble  in  ether. 


24  C 

16  H 

DrUd. 

144     ... 

16     .. 

,.     64-28     .. 
714     .. 

,.     28-58     .. 

Wall. 

..     62-95     

..      M7     

..     29-88     

64-07 
7-18 

8  0 

64     .., 

28-75 

C»*H»0»  ... 

224     .. 

..  10000     . 

...  100-00    

,  100-00 

Walx  erroneotuly  calculates  the  mean  of  hia  analya^s  at  64-3  p.  c.  carbon.    (Kr.) 
Primcary  NucUna  C*H" 

NaphthoL 

Occurs,  iwMording  to  Pelletier  &  Walter,  in  the  naphtha  of 
Amiano  (xii.  439),  and  is  obtained  by  fractionally  distilling  rock-oil, 
which  has  previously  been  repeatedly  treated  with  cold  oil  of  vitriol, 
and  collecting  the  portion  which  passes  over  at  190°.  Vapour- 
density  —  5*3.  The  distillate  obtaine^l  at  115°  consists  chie^  of  naph- 
theue  C"H",  which  has  a  vapour-density  of  4-0,  and  contains  84'6  p.  c. 
C  and  14-7  H.    {J.  Pharm.  26,  565.) 

Pelletier  &  Walter.  Vol.  Density. 

24  C -144     ....    86-74     ....    85-54    C-Tapour  24    ....       9*9840 

22  H 22     ....     13-26     ....     13-28     H-gat 22     ....       1-5246 

C^H**  ....  166     ....  100-00     ....     98-77     Naphthol-Tapour    2     ....     11-5086 

I     ....       5-7543 

The  sample  analysed  probably  contained  naphtbene  as  well  as  naphtbol.  (Pdletier 
*  Walter). 


0  UDCCSHICCUI'S  C"U»(P. 

OiL 
ffV. 


„._  ir  iM  5ft<»rKv  group,  and  should  therefore  have 
r  aiP  Jii«-  JW©ftfc3  of  in  vol.  xiv.  p,  316.  Yapour- 
C'^V^fi*^     ^^g^,  of   the  oil  at  13**=o5201. 


r«»^  «jHb  2ir.  13k  1&. 

*V    -^vc   ft  Kwfd  with  alcohol ;   the  dark  brown 

^,^^    T^^  .^jw  «**.'»K'*  ly  ittfCltft:x^ :  the  residue  evaporated  to  a 

^  <<g*^  •  r*i    \-r*5»:s  ^*o>  *f ciK*»  after  some  davs  are  collected, 

.,^jj^    ^    <i;f««&-.t)c   '^■rtmrf:  *"-'h  «W  alcohol,  and  leciTBtal- 

^^^  *-*»  vatoj^:  «v-yiK*H  '•^  'l«^  oc  anima]  charcoal 

■^^^^     >;«N.V  i*a»rk  -'^r*  h^i.  cuvIUit  aystals,  having  a  fine 

.4^.^       "^w^twa^  ani:  »ftttrtr.**w.    Becoines  stron^jr  electric  by 

^IHp     *H*"n  v»i«    iwifcwt  wsi  A^BJifies  in  the  crystalline  fonn. 

^  "*  Hluiweti. 

^  *«    -    W-00    79-84 

^  Ss  *»    —    IMl  * 11'31 

;./.  K  8-89     8-85 

t:M    ...  lOOHM    100-00 

bttC  dottblrd  here  aooordiDg  to  the  vf^bem  of  ths 

I  -«- —     — 

•«■  V. 

^     v^vvtf  v^  an  odonr  like  that  of  incense  when 

'    ^'^    ^,5tt  rlhtfK^  4"d  K>»v«t  an  easily  combustible  charcoal— 

■    V^taJw*****  ^*  Mffitti  at  moan  tompe^ature^  but  at  higher 

■^iH4M>  '.^^^(nivrtwL  with  evolution  of  hydrochloric  add,  mto 

*  'BM^teNe  it*  "r**^  •  pcarwly  altert»d  bv  ammonia^  h^dro' 
I  \\m^  't      '**  alix'hi^'  solution  neither  reduces  nUrtUe 

TiSrgrf»y'«^*^'^  foniunga  yellowish  solution,  which  i» 

m.  bw^Utf  ^>^^-  ""^^  '*'  ftt^wi^'ftnfb'  precipitated  hy 


lift 


kMUilttb  *•*  ***'^'  easily  in  wann  oil  of  turptiUme, 


PARSLEY. CAMPHOR,  41 

Oxt^gen-nucleus  C**H"0». 

Parsley-camphor. 

DsHNE  (1778).     CrdL  Chem,  J,  1,  40. 

BoxxE.     Br,  Arch.  29,  168. 

BiXT.    N.  Tr.  14,  2,  134 ;  N.  Br,  Arch.  63,  267. 

fii.ANCBET  &  Sell,    Arm,  Pharm,  6,  301 ;  abstr.  N,  Br.  Arch,  24,  208 ; 

ReptrL  70,  163. 
BcMP.     Hepert,  56,  21, 
LowiG  &  Weidemann.    Pogg.  46,  55 ;  abstr.  N.  Br,  Arch,  24,  208 ; 

i?gwrt.  70,  163. 
Loose.    N,  Br,  Arch,  63,  287. 

Stearoptene  of  til  of  Partlept  Peter$ilitn*eat^her, 

Occurrence,  In  the  herb  and  seed  of  parsley  {Apium  Petrogelmum, 
L.),  together  with  volatile  oil.— May  be  extracted  from  the  seed  by 
alcohol.    (Rump.) 

Preparation.  The  seed  (Pabitzky,  Braunechto,  Anz,  1754,  1205^ 
or  the  fresh  herb  (Dehne),  is  distilled  with  water,  and  the  crystals 
which  separate  from  the  distillate  are  collected  (Bley,  Martins,  Repert, 
89,  £46),  pressed  between  blotting  paper  (Bolle,  Rump),  and  recrystal- 
lieed  from  alcohol  (Blanchet  &  Sell). — The  hecvier  oil  which  paues  OTV 
tovardfl  the  end  Bolidifies  after  half  a  year's  atanding.  (DehDC.)  —  The  camphor  is 
chiefly  contained  in  the  oil  which  distils  orer  with  the  water;  bat  the  oQ  which  goes 
orer  in  the  early  part  of  the  distillation,  likewise  solidifies  partially.  (Rump.) — When 
oil  of  parsley  is  fractionally  distilled  till  the  residue  solidifies,  that  residue  does  not 
contain  any  parsley -camphor,  but  consists  merely  of  resin.  (IJiwig  &  Weidmann.) 
*-The  watery  distillate  of  parsley -seed  deposits,  in  addition  t»  the  camphor,  a  yellow 
powder,  formed  from  the  camphor  by  oxidation.     ^Looae.) 

Faraley  seed  yields  12*5  per  cent.  (?)  of  parsley-camphor  (Pabitaky);  0*21  per 
oeot  (Ramp). 

Properties.  White,  slender,  six-sided  needles.  (Blanchet  &  Sell.) 
Prisms  2—6  inches  long,  with  their  terminal  faces  truncated  (Bley),  and 
having  a  silky  lustre.  (Rump.) — Heavier  than  water.  (Bolle.) — ^Melting 
point  30**,  (blanchet  &  Sell;  Rump.) — Boils,  with  decomposition  at 
about  300°.  (Blanchet  &  Sell.)  — Not  sublimable  (Blanchet  &  Sell) } 
partially  (Bley).  —  Solidifies  at  21°  (Blanchet  &  Sell) ;  at  18®,  howeter^ifit 
has  been  prerinosly  heated  to  the  boiling  point  (Blanchet  &  Sell) ;  at  6'3",  forming 
a  white,  pearly  mass.  (Loose.)  Makes  spots  on  paper,  which  are  diflScult 
to  remove.  (Loose.)  Has  a  faint  odour  of  parsley,  and  a  burning 
camphorous  taste,  with  irritating  after-taste.    NeutnJ. 


24  C 

U  H 

144     .. 

14     .. 

..     64-86 
..      6-30 
..     28-84 

Blanchet  tt  SelL 
mean, 

64*62 

6-39 

8  O 

64     .. 

28-99 

C"HWO» 222     ....  100*00     100*00 


OXTrctlLORlNE-NUCLEUS  C»*CPE»Oi, 
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Decompositions,  1,  When  fteuiedy  it  melts,  turns  brown,  gives  off  irri; 
tating  vapoum,  aiul  volatilises,  dejx'siting-  on  the  gla^s  luJ»e  (ln>| 
liquKlf  which  Hniidify  iu  the  crvHtalline  form.  (Bk*j,  wV.  mp.) 
2.  When  set  oh  Jire,  it  bums  with  a  slightly  eraoky,  feebly  luniiinuis 
Hame.  (Lt^jose,)  —  3.  IV'toiiiiles  sharply  with  ftroiHmc. — 4,  TriluraitHi 
with  iotiiru-  ami  then  wiinned,  it  yields  a  brown  viscid  masw  ttuluble  in 
alcohijl.  (B*)llc.) — 0.  With  stnjiig  uifn'c  acid,  it  bec^jmes  heated,  gives 
off  Tiitmus  sK'id  and  ft^nim  uyeltowiwh  »jlnti<Mj  (Mle),  containing  oxalic 
aeid  (Kuinp)  ;  not  containing  oxalic  acid.  (Martm>^.)  Tbe  solution  miiad 
with  water  dcposiu  a  yellow  ruinous  powder,  (BoUe.)  Tbc  solutinn  of  die  emniptwr 
in  fomictg  niirc  acid^  the  funuutioQ  of  which  is  attended  witli  e^fferrcvct^ncf ,  is  nut  pre* 
dpit«ted  by  «flt*f  or  aqwut  ftmmmiia.  (Bley.)  —  6,  Parsley-camphor  ib  tiat 
altered  by  cold  oil  ofm'tnolj  but  hot  oilof  ritriol  colours  it  dark  red, 
at  higher  toniperaturea  brown.     (Bley.) 


Witft   OjTifgeiii — rarsley-camphor   ap()ears   to    be 
converted,  by  al)6orptton  of  oxygen,  into  a  yellow    bfkiy,  which  is 


Combinf^ioiis. 

xygcn 
depOHJted,  together  with  tlic  camphor  itself,  ia  old  parsley-water. 
(Loose.)  —  This  yellow  b<jdy  \%  pulvendent,  and  nearly  ta&|ele86,  but 
leaves  a  shghtly  bitter  after-taste.  When  heated,  it  inelta,  givrs  t»ff 
choking  vattours,  losea  its  yellow  colour,  which,  however,  may 
be  restored  by  mhbing,  breathing  upon,  f*t  moistening  tbe  eoUdilJe*! 
maes;  at  a  Btronger  heat,  it  Buliiirnes,  and,  when  set  on  fire,  bums 
with  llame,  leavitig  a  residue  of  charcLtul.  Strong  nitric  acid  ct>loiir» 
it  yellow  and  iheu  dissolvoH  it,  with  evolutitm  of  nitrous  acid;  fuming 
iiifrit;  jk.^d  eharn  it,  It  diwftolves  it»  acetic  acid,  aUo  in  c'»ld  ulct^liot, 
and  more  freely  in  wanri  aleohrtU  but  lews  ko  than  parBley-catiiphof 
the  Bohilioii  iw  reiiden^d  turbid  by  water.  The  yellow  wubetance 
solveH  m  L'ther.     (L(.M>8e,) 

ParsleV'Camphor  tUs8oH'C«  slightly  in  C4>ld  imttr  (Bolle,   Ram 
more  eai^ity  iu  hot  water,  slightly  in  hydrochhric  rtciV/,  aquetms  potcifk  and 
ammonia.     (Bley.)     It  ii  not  stiluble  in  aqueous  paCuh.    (Oiillv,  Loom). 

It  dtRHolveti  readily  iu  ab&otute  alcohol^  lees  in  uleohol  of  b>\k  gr. 
O'liT.  (liolle,)  Ttiifl  Holution  yields  a  crystalline  precifrttale  with 
water  (Bley),  and  a  yellow  jxjwder  by  spnutaneinjs  evftjx»ration. 

It  diseolves  in  fMw\  and  in  oili*^  both  Jijtd  and  tyttntite.  (linUr^ 
Loo&e.) 


OrycMorine-tmlrus  Cn;t»ni*0». 
Ghloronocerin. 
C»HJini^, 
TIlabiwktx.     iVim.  Aiud,  Btr.  Uk  IfiS. 


(yhltfrine  gua  ih  [HUiHed  over  on*K;erin  heated  Jiy  the  walor-bnth, 
the  muHK,  which  Ix^comea  t^irnewhat  brown,  funible  and  amorplum 
pulvrrifwd,  and  again  eijKwed  t<t   the  actioJi  of  tin'  i*hlorine,  whirkj 
ultimately  mipp<»rted  by  heating  the   re»iu  in  a  Halt-bath,  aa  long 
hydntchhirie  acid  continues  to  form.     The  n^Mullieig  rcKtiioiw 
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purified  by  repeated  Bolution  iu  ether,  till  it  is  left  by  the  evaporation 
of  the  ether  in  the  form  of  a  white  powder. 

Chloronooerin  melts  on  platinum,  and  bums  with  an  odour  of  resin 
and  hydrochloric  add.  —  In  warm  mtric  ctcidy  it  melts  and  oxidises.  — 
It  is  turned  brownish  by  oil  of  vitriol,  and  afterwards  not  further  altered 
by  peroxide  of  manganese.  It  is  insoluble  in  water,  ammonia,  potash-lei/  or 
alcohol;  very  easily  in  ether. 


24  C 

2  CI 

18  H 

at  100'. 

144     ....     57-8     .... 

71     ....     28-4     .... 

18     ..         7'2     .... 

HUsiweU. 
....     57*4 
....     27-5 
7*1 

2  O 

16     ....       6*6     .... 

8*0 

C«CPHWO«   . 

249     ....  100-0     .... 

1000 

Prmanj  Nvdeus  C»*II^ 

LethaL 

Heintz.  Pogg,  93,  519 ;  abstr.  Ann.  Pharm,  92,  299 ;  Berl.  Alad.  Ber. 
1854,  562;  J,pr,  Chem,  63,  364;  Pharm.  Centr.  1854,  907.  — t/.pr. 
Chem.  66,  19. 

Not  obtained  la  the  pure  itate.  —  In  the  saponification  of  commercial 
spermaceti,  salts  of  stearic,  palmitic,  myristic,  and  lauric  acids  are 
obtained,  together  with  crude  ethal.  When  the  latter  is  reciystallised 
from  alcohol,  pure  ethal  C^XIK)*  crystallises  out,  whilst  the  homologous 
compnounds,  stethal  C"H"H)»,  methal  C"H«0*,  and  lethal  C»*H*W, 
remain,  in  smaller  quantity,  in  the  mother-liquors,  inasmuch  as  the 
alcohols  obtained  from  these  mother-liquors  (after  remoTal  of  the  admUed 
fcttj  add*  bj  repeated  treatment  with  alcohoUc  potash  and  addition  of  water)  yield, 
when  heated  to  275"— 280°  with  potash-lime  as  long  as  hydrogen 
continues  to  escape,  stearic,  palmitic,  myristic  and  lauric  acids. 
(Heintz.)  Compare  alio  Scbarling(iliin.  FAorm.  96,  236)  &  Heinti's  reply  {Anm, 
Pharm.  91,  271). 


Laurie  Aldehyde. 

O^HK)«  =  C^H«  0*. 

Exists,  according  to  Gr.  Williams,  in  the  portion  of  volatile  oil  of 
rue  which  distils  at  232°  (see  xiv.  489.). 

Laurie  Acid. 

C»*H«0*  =  C»*II",0*. 

Marssok  (1842).    Ami.  Pkann.  41,  33. 
Sthamer.     Ann.  Pharm.  53,  393. 


lot  to  him.  b   iMPBipiiiit  ^  U«li 
•tMTk.  pUsfetic.  MirMe.  la«ric  saJ 


nmuuim  muIu  mnd  iu  bot  aqoeooa  aololioa  k  deooaBpoaed  wiUi 

7  Ijt-  Uuhc  acid  Uictn  tism  to  ibe  surface  la  iho  fonn  oi  an 
I  aii]iiiitif*H  on  ortoluijf,  au<l  in  fn^od  fron  adkciiiifl  tartaric  acid 


M 

l«d  gp 


«]fj  fuM'fii  witii  watci*.     (M 
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9  3.  Fyom  Pkkvrim  beans>  LanroHteariii  from  Fahje  ptcfmrim  maj.  IB 
BftponiOed  with  potash-ley  till  a  clear  soap-jelly  is  fonned ;  common 
salt  is  addedt  and  the  white,  brittle  soda-eoap  thtiB  prorluced  is 
tyHBolved  in  boiling  water,  and  tiuperHutwrftted  iit  tiie  boiling  heat 
with  hydrochloric  acid ;  laiiric  acid  theu  rises  to  the  Rurface  as 
a  colourless  oil,  which  on  cooling  solidifies  to  a  white  crystalline  mass* 
It  is  freed  frt*m  Jiydr^Kiiiloric  acid  by  rejieated  wai^liing  witli  water 
and  purified  by  repeated  cryBt^Uieation  from  weak  alcohol,  (Sthamer.) 
3.  From  Cocoa'nut  oil.  The  oil  is  Baponificd  with  weak  potash-ley  ; 
the  poap  decomposed  by  dilute  sulphuric  acid,  and  the  mixture 
distilled  as  long  as  fatty  acids  ftasfi  over,  the  water  being  repeatedly 
poured  back.  The  distillate  nciitraUecd  with  ^wtash  soliilifies  on 
evaporation  to  a  gelatinous  soap,  which  ift  separated  by  common  salt, 
repeatedly  disaolved  in  [>otaKh»  and  again  separated  with  Halt.,  to  free  it 
from  tlic  fatty  acsda  which  cnn  l>e  thus  removed,  and  again  decomposed 
with  dilute  sulphuric  acid.  It  i»  then  neutrabaed  with  ammonia;  tlic^ 
Bobition  precipitated  by  chloride  of  barium;  the  liquid  Htrained  off;  and 
thf^  Ijaryta-ealts  which  remaio  repeatedly  boiled  with  water.  The 
rcftulting  sohitions,  as  they  run  from  the  funnel,  immediately  dep<:jait 
looBC  riocka  of  laurate  of  barj^ta,  and  the  liquid,  aa  it  cools  down, 
beciimCB  turbid  and  deposits  pulverulent  caprate  of  baryta.    (Oorgey; 

eotop.  bIso  Prtp,  5,) 

A.  From  SpfrttHtceth       The    saponification    of  tins    *ubstance    yields,    besides 
ecbil,  eonsidernble   qusntittef  of  ete-Mric,    palmitic,    and   mfristic  iiciij«,   Hnd   stnciller 

qointities  of  lauric  arid The  solution  of  10  Ibs,  of   purified  BfiermacoLi  in 

30  lbs.  alcohol  is  Ijoiled  for  aorae  time  with  4^  II114.  ciiustic  potaeh 
previously  dL^solved  in  alcohol;  the  solution  precipitated  with  aqueous 
chloride  of   barium,   and  Bti"amed  while  hotj  the  still  wami  residue 
pressed  aa  strongly  an  posBible  iti  a  warmed  presfl ;  then  well  moist- 
ened with  alcohol  and  again  pressed  ;  the  alcohol  diRtilled  off  from  the 
BplutiouB ;  the  repidue  freed  from  the  whole  of   the  tfnluble  matter  by 
Hepeated   treatment  with  ether;  and  the  portion   insoluble   in  ether 
Hdded  to  the  baryta-salts  previously  obtained.     In  this  manner  are 
Obtained,  on  the  one  hand,  crude  ethal,  on  the  other,  the  bajyta-aalta 
of  the  fatty  acids  of  spermaceti. 

The  baryta-aalts  auftpended  In  water  are  boiled  with  very  dilute 
hydrochloric  acid,  till  the  sujjematant  oily  layer  appears  perfectly 
clear;  the  fatty  acids  thus  obtained  are  diesolved  iu  alcohol;  the  eo- 
Intiou  is  left  to  cool;  and  the  crystals  which  separate  are  pressed,  first 
alone,  then  several  times  after  being  moistened  with  alcohol,  whereby 
a  mixture  of  paknitic  and  stearic  acidaia  obtained,  while  a  portion  of 
these  two  acids  and  the  whole  of  the  myristrc  and  lauric  adds 
remain  in  solution. 

The  wiiole  of  the  mixed  alcohobc  eolutions  are  heated ;   a  concen- 
trated aqueous  solution  of  acetate  of  magnesia  ia  added,  so  as  to 
■ta-ecjpitate  about -j^jf  of  the  quantity  of  fatty  acids  present;  the  pre- 
cipitate which  forms  on  cooling  is  separated  by  tiltrati<>n  ;  acetate  of 
magnesia  is  added  to  the  fillrato  in  about  the  wame  quantity  as  before  1 
and  the   same  Irealmcut  is  repeated  (the  hhi-ratcd  acetic  acid  being 
neutraliacd  towardfi  the  end  with  ammonia),  till  acetate  of  magnesia 
no  longca*  forms  any  precipitjitc,  even  in  presence  of  excess  of  ammonia. 
In  this  manner  a  number  of  magricsia-salt^   fl9)  are  obtiiiued,  from 
^rhicb  stearic,  palmitic  and  myTistic  acids  may  bo  separated,  liy  pro- 
B^nes  to  be  hereafter  descrihed  in  connection  with  these  adds. 


k4ttis«d«ilba 


,  -  ,  /        "^  Ae«ad 

(tfl««tWr  Titfa  tW  alooM  «arJ  fur  wa«hitig  ik* 
b  fiffiri|JiiiMl  with  tmmgmm  mad  acutnl  acrUtfi  of 

ly  fpwsJ   fma 

l^ittTfJ  »jy  bojliftfr  kydrncUone  add;  aftd  li»  HfMVBM  fattj  acids  «» 
UwUed  ■■  AboTc  (HcnU.)  In  tloi  muorr  (mm  knnc  add  |p 
•mI/  obUincd  froo  ooena-nut  oH  (wbicb,  «cctin!mg  toOiad«tp«ii«.doit 
fK4  orjtifcin  tMe  add).  1/  Uie  acidt  diaMirrd  m  aMkol  be  |ireci|^tad 
In  utmll  i*rrii*mn  witJi  aoeiatfi  of  lauyta.  (Iw  first  |jortioiia  oontain 
^   I.  .  I  .     rwtie  acida,  and  from  the  remmoin^  liquid,  laisrie 

tted  by  ropMt^d  tectmal  jmd|)itiUxm  or  by  cvp- 
i«4ii<uiiA'iti  in  tiu!  oo&d.    (Ondnnana.) 

h'9f*t'Utt.     iMunr  ■     ■  fnxion  to  a  %■  taUne 

milMh    ^vMMHn^    n    i  Pn     thi*     frn*  :  rfacfc 

''*'  ji'i.)     iJrvntalUwi*   fnim  nlr-  n 

d  t*i  *••:  DfirK^'V,  iirint/>i  Jh  wliUf.  wlky  iieedlc*,  utsttccl  in  mtta 
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(Sthamer);  in  prickly  glandtdar  masses  of  the  size  of  hazel-nuts 
(Gorgey) ;  in  neariy  translucent  scales  (Heintz).  It  melts  to  a  colour- 
less oil  at  43-6**  (Heintz),  42°-43°  (Mareson,  Gorgey),  43**  (Sthamer), 
45**  (Miiller),  43-8^  (Schlippe),  43-5**  (Oudemaiis).  —  The  alcoholic 
solution  has  a  slight  acid  reaction.  Sp,  gr.  0*883  at  20°.  (Gorgey.) 
When  boiled  with  water,  it  volatilises  with  the  vapour.  (Gtirgey, 
Oudemans.) 


MarMon. 

Sthamer. 

G3rgey. 

HeiDti. 

Oudemans. 

mean. 

«/  120* 

a. 

». 

24  C  

.144  ... 

,.    72-00.. 

,..    72*00.. 

..    7206.. 

..    71-88.. 

..    71*92.. 

..    72-01. 

...    72*00 

24  H  ..... 

„  24  .. 

..    1200.. 

...    12*04.. 

..    11-93.. 

..    11*96.. 

..    1208., 

.«    12-18. 

.,    1217 

4  O  

..  32 .. 

..    16*00., 

,..    15*87.. 

..    16*01.. 

.,    16-17.. 

..    1600. 

...    15*81. 

...    15*83 

C»»H»*0*.. 

..200.. 

..100*00. 

...  100-00 .. 

..10000.. 

..  100-00  .. 

..  10000 .. 

..  100-00 . 

...  100-00 

Manaon  analfsol  Unric  acid  from  the  fat  of  the  bay-tree;  Sthamer,  that  from 
picharim  beana ;  GSrgey,  Uiat  from  cocoa-nut  oil ;  Heintz,  that  tcom  spermaceti ;  Oode- 
nans,  a.  that  from  Dika  bread ;  h.  that  from  cocoa-uut  oil.  On  the  formula,  see  also 
Pohl  {Wien.  Atad,  Btr.  10,  485.) 

Isomeric  with  hordeic  acid. 

By  the  distillation  of  its  lime-salt,  lauric  acid  is  resolved  into  lau- 
rostearone  and  carbonate  of  lime.    (Overbeck.) 

2C«H«0<  =  C«HWO«  +  2CO«  +  2HO. 
Laurie  acid  is  perfectly  insoluble  in  water,    (Heintz.) 

Laurate  of  Soda, —  Lauric  acid  is  added  to  a  boiling  concentrated 
solution  of  carbonate  of  soda,  perfectly  free  from  sulphate  and  chloride, 
in  quantity  not  quite  sufficient  for  complete  saturation  ;  the  liquid  is 
evaporated  over  the  water-bath;  the  soap  which  remains  is  dissolved 
in  absolute  alcohol,  and  the  filtrate  is  evaporated  to  dusty  dryness. 
(Marsson,  Sthamer.)  —  White  powder,  whose  alcoholic  solution  solidi- 
fies on  cooling  to  a  white  opaque  jelly.  (Sthamer.)  The  alcoholic 
solution  becomes  turbid  when  largely  diluted  with  water.    (Marsson.) 


NaO  

C«H«0»   

31     . 

191     . 

...     1396 
...     8601 

Marason. 
at  100». 
....     13-86     . 

A.MUl1er. 
at  100*. 
...     13*69 

C»«NaH»0<  .... 

....  222     . 

...  10000 

Lauraie  of  Baryta,  — Preparation  (p.  45).  Fine,  light,  white  nacreous 
powder,  consisting  of  microscopic  laminae.  (Heintz.)  —  Light,  thin 
nacreous  lamin®,  presenting  under  the  microscope  the  appearance  of 
tables  made  up  of  slender  crystalline  needles,  somewhat  curved.  (A. 
Miiller.)  Crystallises  on  cooling  from  a  boiling  saturated  aqueous  solu- 
tion in  snow-white  flakes.  The  saturated  alcoholic  solution  becomes  filled, 
on  cooling,  with  delicate  crystallme  spangles,  which,  after  drying  at 
100^  reseniblecaprate  of  baryta.  (Gorgey.)  It  is  wetted  by  alcohol  and 
ether,  but  not  by  waters  (Gorgey.) —Dissolves  in  10,8f>4  pts.  of 
water  at  17"5**,  in  1982  pts.  boiling  water,  in  1468  pts.  cold  and  211  pts. 
hot  alcohol.    (Gorgey.)     Decomposes  before  melting.    (Heintz.) 


GCrfCT.  Hants.              F.  Hoppf. 

i,T-?:     ,.       S^-M  .  .     53-65  54M8 

;  -                       »•                 * iO              ?cr  ...       8-60  8-61 

.     i-                  ?■••     _       *^5  ...       9M  9-25 

;...;                    ":-i             i>-ii       ..     i?-45  .     23-41  27-66 

—  •-.•'  .     :•••■?    ...  :    ■•;    ...  i :•:■;•:■    ....  loooo    loooo 

■  .»  •>  .*'  -i  t-  .~n  .  *ir-"a    ^*  V  -'.er 

—  ""■■  ■    ■■--■.■.  -.iv.    '::a;ued  by  mix.ing'  the  a^u- 
^    .::•.■    "i-f    :'  .-A'ciim. 

-f     A-.-r    ":.    -. 'Sr.  A=i-rph--*nspi*»wdor,  (Ileintz.) 

^.    •  ■       ,  t   •.  -.  :  I.  r-  •  ■>  "  •.•iTr>r-    iMuller.V   Melts  botween 

;'       •.-■'■<-      i    :  i".   Ar--ri-!i»as  maiiA.     (Ilemtz.) 

•    .      .       I  •  .-'-IS   .  :  L  L  ■™'\-..:h  S"Udilii*s   in   the  citb- 

-       VI  ■  :       '-.-■--':>  in  water.     Insoluble  in 

V  .»  •    -     ^    .  .1  ...    ^-.  il.- -■  :.     "Muiler.) 

Hwsa.  MUller. 

.->»         4r-oj 

-:    .  r-  "-  :3tf 

I.  *  '-»  ;-  3**49  34*22 

* "•  *!■:  ^  '  .  • .  :;.; ..;. 

x»  v->,i.  i :  :■  *  -^<\  .'v.\:<     fojHv^r.   (Oudemauit.) 
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V    .  .;...•:"    ::.-■    S'>Li-salt    in    weak 
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Hordeic  Acid. 

Pr.  Beckhank.    J.  pr,  Chem,  6G,  52 ;  abstr.  iV.  Ann,   Chim.  Phys. 
46,  226. 

When  dried  barley  is  heated  with  oil  of  vitriol  and  water,  as  in 
Emmet's  method  of  preparing  formic  acid  (vii.  273),  hordeic  add 
passes  over  together  with  aqueous  formic  acid  and  furfurol,  and  sepa- 
rates from  the  distillate  in  white  laminea.  These  are  collected, 
washed,  repeatedly  ciystallised  from  alcohol,  and  freed  from  water  by 
fusion  in  an  air-bath. 

Properties,  White  crystalline  laminae,  melting  at  60**  to  a  colourless 
on,  which  solidifies  at  55°.  Permanent  in  the  air.  Makes  grease 
spots  on  paper.    Acid. 


24  C 

....  144    .. 

...     72-00    . 
..     12-00     . 
..     1600     . 

Beckmaaiu 
71-31 

24  H 

4  O 

....     24     .. 
....     32     .. 

12-68 

1601 
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....  200     . 

...  100-00    . 
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So,  according  to  Beckmann.  Wurts  {N,An.n.  Chim.  Phya.  46,  226),  rightly  regards 
the  aqmrato  identitf  and  the  formala  of  thit  acid  as  doabtfal. — Isomeric  with  Uaric 
add. 

Dec&mposiHons,  Bums,  without  residue,  when  heated  on  platinum 
foil.  —  Not  altered  by  cold  oil  of  vitrioly  but  carbonised  by  that  Uquid 
when  hot.    Decomposed  by  hot,  but  not  by  cold  mtric  acid, 

Comhinations,  Insoluble  in  water.  In  contact  with  alkaUs  or  their 
carbonates,  it  forms  salts  which  dissolve  in  water  and  alcohol,  forming 
solutions  which  froth  like  soap  and  are  precipitated  by  common  salt. 

Hordeate  of  Silver,  Obtained  from  the  ammonia-salt  by  precipitation 
with  nitrate  of  silver.  Contains  34-79  p.  c.  silver,  (calc.  C**Agn*H)* 
=  35-18  p.  c.  Ag.) 


Corrugated  Compounda  of  Laurie  Add. 

Laurate  of  Ethyl. 
C»H»0*  =  C«ffH)»,C*IPO. 

A.  €K>BO£r.  Ann,  Pkarm.  66,  306 ;  Pkarm.  Centr,  1849,  8 ;  N",  Ann, 
Chim.  Phys.  25,  102;  Lieh.  Kopp.  Jahresh.  1847  —  1848,  660. 

DsLFFS.  N.  Jahrb.  Pharm.  1,  25;  Ann,  Pharm,  92,  277;  Pharm, 
Centr.  1854,  276;  Li^.  Kopp.  Jahresh.  1854,  26  and  458. 

Pitkuraie  qf  Sihjfl,  Laurie  or  Piehuric  ether,  PickurinUalgaauret  ^tkyhxyS, 
Zsmrimimetter, 

TOL.  XV.  1£ 


•    !v>  I-:  I  r.-:    u::*l   ras   is   passoil  into 

■'..y-:i  r^:titiKZ".LZ  iiMitj.iu  of  water,  in 

-  -A.^*'  •  \  v.-.::.  -sri^-.r  -:!r:r.iiiiin;j:  S'wla,  tlien 

• . :  .    .  r.  ;■   ■  f  ci'..\'zzL.  i::  i  rectifioii. 

. '.  ^*      .-w   i  ''i  l.-.-^-.ni-.->  visi.-i-i  in  the  cold,  anil 

t,.:,>-  ;»:  —  1h-.     <y,,  ^.  ».-*^  a;  ofr,     (Gor-ay.) 

!'•  .i^  .it  :?••;•',  wIh-d  ti.'-  i-ar-moter  stands  at 

VI  I  .   \\\\\t  irartiul   dec  mp- -sition   (Gur;r»*yX 

...!..:;!.  .v.i.ia  sweetish  mawkish  taste.   Vajji^ur 
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LAUROSTEARONB.  ^1 

from  the  mass  of  fat  melted  by  the  sun's  heat ;  these  are  separated  by 
filtration,  dissolved  in  alcohol  and  obtained  of  a  pure  white  by 
evaporation  or  by  precipitation  with  water.    (BoUey.) 

3.  From  Pichvrim-hians,  FahcB  pichurim  major,  are  exhausted  with 
cold  alcohol  (which  extracts  volatile  oil,  pichurim-camphor,  rosin,  a  but- 
tery fat  and  a  brown  colouring  matter) ;  and  the  exhausted  beans  are 
boiled  with  alcohol  of  81  p,  c.  and  pressed  between  hot  plates.  The 
expressed  liquid,  as  it  cools,  deposits  pale-  ycUow  laurostearin,  only  a 
small  quantity  of  that  substance  remaining  dissolved  in  the  alcohol. 
It  is  purified  by  washing  with  cold  alcohol,  pressure,  and  reciystallisa- 
tion  from  ether-alcohol.    (Sthamer.) 

Properties.  Snow-wiiite,  loosely  coherent  mass,  consisting  of  needles 
arranged  in  stellate  groups.  (Marsson.)  It  crystallises  from  hot 
alcohol  in  stellate  or  arborescent  groups  of  needles ;  from  the  ethereal 
solution  by  spontaneous  evaporation  in  needles  grouped  in  tufts. 
(Sthamer.)  Melts  between  44^  and  45°,  and  on  cooling  solidifies  in  a 
non-crystalline  brittle,  friable  mass,  resembling  stearin,  (Marsson.) 
Melts  between  45°  and  4G°,'and  solidifies  at  23".  The  solidification 
begins  with  the  formation  of  amaU  white  scaly  bodies  with  concave  surfaces  which 
afterwards  ran  together.  The  whole  then  forms  a  white  mass  resembling  stearin,  and 
having  its  surface  indented  with  small  depressions  of  uneven  surface.  These  hollows 
when  examined  with  a  lens,  are  seen  to  contain  neisdle- shaped  crystals,  arranged  coq- 
centrically  and  radiating  from  the  lowest  point      The  mass  is  brittle,  odourleSS 

and  friable.    (Sthamer.) 
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a.  From  bay-berries;  b.  from  pichurim -beans.  Weltsien  (Sjftt  Zuttmrnenat. 
559),  gives  the  formula  C"H"C>■^  which,  however,  vequires  71*05  per  cent.  C,  and 
11-4  H.     See  also  Pohl  {Wien.  Akad.  Ber,  10,  485). 

Decompositions,  Laurostearin  bums  with  a  bright  flame  (Sthamer). 
By  ^ry  distillation  it  yields  acrolein  (Marsson,  Sthamer),  a  BoUd  fat 
crystalli sable  from  ether  (Marsson),  but  no  sebacic  acid  (Sthamer). 
—  May  be  saponified  with  tolerable  facility  by  potash,  yielding  a 
gelatinous  soap.  (Marsson.)  It  is  decomposed  by  digestion  with 
basic  acetate  of  lead,  with  separation  of  glycerin,  (Sthamer.)  It  dissolves 
with  difficulty  in  cold,  more  readily  in  hot  alcohol,  whence  it  crystal- 
'lifics  on  cooling.    Dissolves  readily  in  ethei\ 


Laurostearone. 

■  c"mK)«  =  C**II»0,C*»IT*K). 

Oterbeck.     Pogg,  85,  .591. 
Launmt, 
When  laurate   of  lime  is  subjected  to  dry  distillation  In  small 


\*  r;i;c3S.  lA^r.^rArro-:  ;a?isk-<  :vfr  =i  o:2->aifcss  drops  which  aolidifyitt 
:".;^  ::ivk  .:  ;:k  r;Tet.  A*  ^os  &$  VoTrn  drops  appear,  the  distil- 
1.*::/::^  :>  -.-z-crrz-.zrz.   kz::  ">:    ri^-^Iiiiiz  mass  is  crystallised  from 

iX^r-'l/.c  tL,::  ^J'aj^^?*.  rji-It^^  a:  06  *\  and  then  solidifying  id  a 
*: •^  ?:*!«::;''  z^&f^    r*-.o:cji* s-ir.c^rrr  eircav  br  friction. 


OlClUCCXa 

4f  0 

r:f   -. 

.     5:-f5    -    Sl-«    «    81-Of 

*f  H  .. 

45      - 

-     ISfl     —     13-?*    ^     14-10 

£  O  ... 

..  —   If  .. 
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Baj-bcrry  Camphor. 

C-IPV. 

UoNVsrur  0:^*V    /,  71t-a.  \\  5i;  al»?tr.  JSS^ptff.  17,   190,  Br. 

Ih  1 1  IS.     •■'.  e-".  CK-  ^.  :*N  4:-4  :  Axx^  Fior^n.  wJ.  354. 

frfht^ii,    I  ."^>vv*v«^  k^.— I^vrtnc  Vt  R»a«ae  m  haj-hemta.    The  acilj 

\J,  /'^^•'w  IK  ?^.  c;i-<-!V.l9n  f?.\s  ibf  TCkit:ik  oC  of  pickmrim-bcau.  U,  aocordinfta 
i;.'il<(iai^P\ii;/,  4.,ViAr«?^kij»StT.:?(vcu£;<bv. — Manaaii(^Mi.PiUrM.4l,329)i 
I*)  foU>««iHt  U.Mt«»;i^'»  «t:v\%3cvn».  ^nI  %o;  cicKa  «bt  baT-tree  euBphor.  Delffii,  cm  die 
t'tliti  iMiitl.  «xM«-.iK\l  K  K^:^  iKtu  fcn&  «»£  frjm  oM  baT-bcniei. 

/Sv^tM'S'.'i.  •.  S*u*V..s:  .;:-,.:  jv-^vrlsc^a  hay-borrios  are  boiled  two  or 
lliuM'  iuno>  \Mili  ;»uv";.\  .:'  N- ^^  '  wr  *vnt-;  thesolatiun  in  filtcrodat 
I  In-  luMlniiv  lu\u  i  tho  *T\<:.\>  :  '.iir>*t.ari:u  which  separate  from  the 
iilhiUi'rtUoi'  two  ov  ihiw  V..  "rs*  ..r  rvnv^^od  bya  second  filtration, and 
III!'  lUtviUo  w  lou  to  c\.uvra;i- ::;  :':.i.  .i-r,  Tho  cnrstals  which  sepaiate 
llii  inn.  li»nvil>rr  >\iih  o-.'-^^.r,:^  An>  ukon  out  from  time  to  time, 
|iii>  r.,>iMMMwoiMt  )v:uvi\  t*  rv^:vinv  tr.o  jrradnally  thickening"  oil,  aiid 
« lyiulliNOtl  iw^wx  :Avho1.  vl^'-»^^  —  Ix^nAjEtrvr  oshansts  bay-bcnies 
wiilt  ubholuto  »U'x«hol;  i\^:\\".;:n(;os  tlio  oaLtiacts  strongly  till  they 
Mr|iiiia(o  ihto  nil  oily  tiiid  An  ^kvholio  byor.  and  parifics  the  ciyBtau 
\i  liii  U  ho|MU'«Uo  I'uMU  Unlu   I'v   w.^;:u^  and  reaystalliBation  from 

nil  ulhtl, 

/^•7*«frlV.1.  lVi;-;linir  ^\1u(o  xi/m  rL.^ir.bk*  prisms  ^th  a  dome 
iiriMuf  im  iho  rti'uii'  I'tio'f*  a\u\  xxwW  ^Tr-Mich  faces.  (DeUTs.)  Ncedlc- 
»Oi.i|irtl  ihtiiiiliio  ivi;kliodi>Mis,  hAvr-.jT  the  angles  of  the  base  equal  to 
li"  mill  li'O',  (Honus(iv.>  ri-aiiAhVx':!!.  irralos  l»otwcon  the  tivlh, 
hii  l(n  wlii'ii  linittHl  ^Itoiiasiix'V  T:isioIos!%  and  inodorous  (Delifs); 
l.ihini  liitii'r  iiiul  nIiai'p  ^liou;istivV     Noutril. 

JM£u 

411'  .  KC^i         rrsj   r6S5 

Mt  u  w  ^s;;    SS9 

« o         .  .    i,s         uos     n-2ti 
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Decompositions,  I.  Vulatiliftca  almntjfc  complettily  with  rt'siiioua 
oJour  wJici)  htafal^  completely  when  thruwu  on  roiUliot  conla, 
HcBotved  by  dry  flistillation  into  water,  —  a  yellow  rmpyrcimiatic  oil 
soluble  in  alcohol, — gaat's, — and  &,  small  resiJiic  cf  i^^m^y  charcoal. — ■ 
%,  Not  decomposed  by  nMc  acid. — S.  Oil  of  vitml  colours  it  orange- 
cDow.    (Bonasttt?.) 

Insoluble  iii  tenter.  It  imparts  to  boiling  water  a  bitter  tasto 
(BonaatTo) ;  no  tasto  (DeirFs).— The  alcoholic  Hohition  of  bay-lK?rry 
camphor  doea  not  precijjitate  tmural  aceUtte  of  leadj  or  mttxttc  ofsilvd', 
(Dtlff&.) 

The  camphor  didsolves  sparingly  lu  col<I  ahohcl^  easily  in  boiling 
alcohol  and  in  ether.    (Bonastre.) 


SapogeDin. 

c»*n"0"  =  c**n'»o',o'? 

Frott,     (1S350     Ann.  Chinu  Phi/s,  58,  102;   Arm.  Phann.  15,    187 1 

J.pr.  Vhem,  3,  393;  abstr.  J.  Fharm.  20,  2-13. 
QtiBW.KNK.     J,  Fhann,  23,  272, 
KociiLEDEii  &  SciiwAnz.     Wteri.  Acfjd.  Ba%  11,  338, 
A.  OvEUBECK.     N.  Br.  Ardt.  77,  134. 
BoJXEY,    Ann,  Fktj-m,  90,  21lj  and  t31,  117. 

FremT,  In  1S35,  obtaiDCd  bis  eacu^c  a^id  bj  die  decompoEUion  of  saponin  from 
honc-cticstnuts  uid  from  Sapnnaria,  Queveunf:  regarded  ih^Acide  p^tygaUgue  modtj^d 
ubuiced  by  the  decomposition  of  senefiin  horn  Poiygaia,  pb  nltif  J  to  Fremy's  nriii, 
trilHont,  how^iver*  demODstrating  the  idirntity  of  tlie  two.  Botb  tbcae  bodies^  together 
V)tb  r)Terbeck'»  SaporcUn,  arc  regardetl  a&  identical  by  Boliey,  wbo  unites  tbem  under 
tLc  npmc  Sopftgrnin. — Rocbkdrr  &  Schwara  regnrd  sapo^enjn  from  StipGnaria  aa  idcji- 
ticiiJ  with  quinovin ;  hut  this  view  is  Tendered  tmprobnble  bj  the  more  recent  inTestiga- 
Uons  of  Hkiiwetz  {Ann.  pharm,  )11,  182). — We,  bere,  witb  BoIley,  record  the  s»po- 
genin  resoLting  from  decomposition  hs  idf^ntical  nitb  the  bpdie^  obtained  hy  Fremy  and 
QoenrenQe]  but  vrc  dUsent  from  QoUe^'i  view  in  regarding  sapotiiQ  ds  different  from 
■encgiOf  Acide  pnlygal'xque, — The  product  whidi  Frepiy  obtained  by  the  second  mode  of 
prefUkfAtioTi  (p.  54)  ia  jicrhaps  difl'erent  from  fnpogrTiint  and  this  may  account  for  (lia 
dSfferenoe  between  hia  statements  and  thoso  Df  othcfF^.  This  ticw  js  eopportrd  hj 
J.  PB.jr*i  atatenieDt  respecting  tJiO  bchaiionr  of  Bapouin  to  hydrwtfi  of  potuh.  (Kr,) 

Formatioj^.  By  troatln;^  saponin  from  horec-chestnuls  or  from 
Snponorin  (Frcin^),  or  ficnegin  from  Poltf/jala  (Quoveune),  with  dilute 
minend  acidfl,  Gra[>e-Kug[ir  is  produced  at  the  same  lime,  (Ki>chlcdcr 
£c  Schwarz ;  Ovcrbeck.)  Sapogenin  is  also  produced  from  the  ea|K>nm 
of  horse-cbcatnuta  by  Hie  action  of  p^itasb-ley  or  of  the  electric  current  j 
but  not  from  tbo  Bajjonin  of  Sojmnaria^    (Fremy^) 


Pr^mrtition.  L  An  aqueous  solutiijn  of  aapjnin  from  liorse-cheet- 
juits  is  left  m  contact  with  cold  hydrochlnric  acid  for  a  long- time,  or 
with  ihe  Ijoillng  acid  for  a  shorter  ihne,  and  the  precipitated  sapogeiiin  in 
washed  with  water.  (Fremy.)  Quevenno  diasolves  tlio  saimgetiin 
thus  obtained  in  boilinp;  alcohol  of  40"',  and  evnporatcB  the  Bohition  or 
precipitates  it  with  water,     Rochledcr  &  Scliwara  decompose  eaponin 
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.1  rrnin  hnr^f-clirstiMit"  ;  A.  fr'-ui  Soponnria  ■  Frcnn ). — d.  ilnVd  for  icTeral  I»ouri 
I..  rMiiii  I'JOaiitl  IJ.'i  ;  /'-  f*""  twinly.fniir  liuurs  :it  UMi  ;  both  produfts  frmi  .s''i^«- 
fi..Mii.  (KiM'hlnitT  it  Stliwnrzi.— li'illiy  nirih"!-)!  sapoijciiiit,  «.  from  .sVnfya,  b.  fr.i:i 

Maa.0lla/>ifr. TIiP  unvit  liisiTrj'iirK-n-.-.  Iii-rwi'cii  tin*  mi;il)><"«  nri-c  fniiii  Ihp  jtartial  nil*  r.i- 

'^HIMirrniM  in  ilninu'-      I'  *>li"iilil  th(Trfi>n-  he  drii''!  in  n  »tre.im  iif  rarhuaic  acid. 
■drr,  n>n.  ./lia//.  /f/'i'.  Iti.  1;. 

tDWit*»siti*tfi^»    1.  I"  *^'''/""J  (*'•'■  *ur)'  —  -•  ^^  '"'**  ''("'"/  it  il"i's  iit<: 
1  it  begins  tu  dccuu»iN.tJsf ;  it  lU'is  uul  > i^M  any  {K.vti[iur  jtr\.nliKt> 
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fcy  dry  distfUation.  (Fremy.)  —  3.  In  contact  with  oil  of  vitrei  it  tunia 
■violet,  anil  imparts  a  faint  violet  tint  to  the  oil  uf  vitriol  ilsclf.  (Qutj- 
Toimc*)  It  di«8olree  in  oil  of  vitriul  with  reJ-brown  colour  j  iii  less 
Ofmcontrattd  sulphimc  acid  with  red  colour,  (Rochloder  &  Schwarz,) 
• — 4.  With  nitric  acid,  it  forms  a  brown  resin  and  red  vapours.  (Frcmy*) 
— 5.  It  appears  to  bo  somowfaat  alt^jred  by  prolong-ed  boiliiig  with 
diluto  acida>    (Bolloy.) 

Conibiaationa.  Sapf.igQum  m  nearly  ineolublo  m  boihi*g  water, 
(Fremy,)  Whcii  left  m  contact  with  water  for  a  coii6i(ic'i"ablc  time,  it 
doC!S  not  swcU  up,  but  diB^olves  ali^htly;  bo  that  the  solution  precipi- 
tates metalliG  saJts.     (Quevcnne.) 

It  ujiitos  with  (tm^y  witlsout  losing  wat-cr.  Tho  rcBiiUing  com- 
poujidH,  Promy*s  fA<idfTtes^  are  decomiKJsed  I'y  carbonic  acid. 

The  coinptjunds  with  Avtmotm,  Potash^  and  Soda  aro  eoluble  in 
water,  and  solidify  to  a  jelly  when  their  aqueouB  Bolutions  arc  cvapo- 
rat^^d,  but  separate  from  a  mixture  of  1  pt.  water  tuid  2  pta.  alcohol 
in  bGautiful  pearly  laminte,  Tboy  contain  1  at-  base  to  2  at.  eapo- 
genin.  (Fremy.)  AlcoholiL*  sapogenin  noiitrahKod  ^vith  potasli-ley 
leaves,  when  evaporated,  an  amorphoiie,  white,  veiy  bitter  niJiSB,  not 
containing'  any  crystals,  (Quovenne*)  Sapogonin  forms  with  the 
alkalie  very  bitter  compounds,  which  are  soluble  in  water.  (Rnehloder 
&  Schwari^,)  GelutlnouB  sapof^crun  dbsolvos  readily  m  aqueous 
alkatijd,  but  after  drying-  it  dissolves  but  imperfectly  even  when  boiled 
iu  the  hqnid.     (Overbeck.) 

With  Baryta.,  SfrontiOf  and  Lime,  sapogcnm  formfl  componndB  meo- 
luble  in  water  and  in  alcohol  of  40'',  but  soluble  in  dilute  alcohoL 
(Fremy-)  Alcohohc  eapogcniu  precipitates  baiyta-  and  lime-ealtB,  but 
not  hifdrochloraU  of  umtjrKsia.  (Quevcwnc.)  Bollcy*e  eapo^eniu  like- 
wise precipitates  baryta-Baits. 

With  Letrfi-Gxidc  or  Cupric  oxide  sapogeniu  forms  compOTJuds  inBO- 
Ittble  m  water.  (Fremy*)  Alcoholic  Bapogeuin  precipitates  sulpkau  of 
COpptr,  neutral  and  l/asie  ticftate  of  lead,  faYOus  a.Tid  fei-ric  Biil/thute^^  ttitraU 
(if  sihtr  and  biddoHde  of  platinum.  (Quevenne.)  Sapogctiin  pre- 
pared from  Sfipojutritt  or  tmnx  Senef/a^  preciijitates  neutral  acetate  of 
lead  but  elig-hlly;  basic  acetate  of  lead,  ferric  salta,  silver  Halts,  and 
ftiO'cunc  mltii  more  oopioiiKly,  (lii>Ih^y.)  Ovcrbock*s  sapogenin  duca  not 
precipitate  an  alcoholic  solution  of  neutral  acetate  of  lead. 

Sapogcniu  disflolvca  very  readily  in  alcohol^  but  is  insoluble  in 
eiher*  (Fremy.)  From  aqueous  tannio  acid  it  throwa  down  a  Hmall 
prectpil  ate .    (Que  voiiue. ) 


Ffitnatif  Nmkus  C**IP;  O^gcn-nucieus  C^*II*"OM 

Picrolicbenin, 

AlsiS,     (1832.)     Ann.  Fhann.  1,  Cl. 
GKEOORt.     J*  Fhavm,  21,  3H. 

A*  VcwiEL,  jun.,  h  Wutm.     JV'.  Jahrh,  PJuivm.  8.  ^01 ;  A\  Br.  Ardu  U5, 
67  i  Jn  pr.  Cha/i.  72,  272. 
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ibiiIm's  i\isil\  ill  '  *  /  " ''■  '/'  t- '/•'•- >'.  nI<o  in  wann  ffor/iV  rti-ii/, 
jiif  ttiit  ^'11  »".l;!i.u.  aii'l  \'i'iu^'  i»rri*i|iitati'il  bywatw.  —  It 
n*iulilv  ill  \fk-'-'L  iiihi  is  ]>n'ii|>itat(.<I  thi'ri'fP'in  \*\  wattT; 
fjltr  and  in  vi'lalilc  \AU  alter  |a\'l'»iigt.'J  iKjiliiig-,  also  lit  tixfi 
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Oxygen-nucletia  C^H"0". 

Fhysodin. 

Geiuiing.    N,  Br,  Arch.  87, 1. 

Occurrence.    In  ParmeUa  phjsodes. 

Preparation,  The  ]ichcn  air-dried  and  cut  in  pieces  is  macerated 
for  several  days  with  ether ;  the  ethereal  extract  is  evaporated ;  and 
the  residual  white  powder  is  purified  by  washing  with  alcohol  and 
repeated  crystallisation  from  absolute  alcohoL 

Properties.  White,  loosely  coherent  mass,  appearing  when  mag- 
mfied  120  times,  to  consist  of  four-sided  tmncated  prisms ;  if  obtained 
from  the  alcohol  solution  by  spontaneous  evaporation,  it  forms 
crystals  2^  lines  long.    Melts  at  125°.    Neutral  to  vegetable  colours. 

Gerding. 
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a. 
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...  112  . 
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16  O 

..  14  O  
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c«u»o»« .. 

..  284 

....  100-00  ., 

..  C»H»«0"  . 

...  242  . 

...  100-00  ... 

10000 

Gerding,  by  an  inexact  calculation,  obtained  the  formitia  C^U"0"t  which  requires 
47*8  per  cent  C,  4*4  H.,  and  47*8  O.  This  formola  is  resolved  h-j  Weltzien  into 
CX>HK)a  4-  3  aq.  (5yr/.  Zwammentt.  523.) 

Decompositions*  1.  Physodin,  whenAca^cdto  125°,  is  converted  into 
a  dark  rose-coloured  product,  Qerding*s  physodem,  which  contains 
51-08  p.  a  C,  4-00  H.,  and  44-82  0.,  according  to  Gerdmg,  C»H»0", 
and  is  produced  from  physodin  by  loss  of  water.  This  formula  agrees  with 
that  of  physodin  ;  C«H"0>»  requires  5236  p.  c.  C,  400  H.  {Kr.)  —  2,  OH  of 
vitriol  dissolves  physodin  with  violet  and  afterwards  with  deep  rose- 
red  colour,  and  water  then  precipitates  bluish  violet  flocks.— 3.  By 
nitric  acid  it  is  converted  into  oxalic  acid  with  evolution  of  nitrous 
gas. 

Combinations,  Physodin  behaves  to  water  like  a  resin,  and  is  (t  not) 
Vetted  by  it.     It  is  not  altered  by  dilute  adds. 

It  dissolves  easily  in  warm  aqueous  ammonia^  forming  a  yellow 
solution,  which  becomes  reddish  on  exposure  to  the  air.  When 
exposed  to  ammonia  vapom-s,  it  assumes,  a  chrome-yellow  colour,  and 
afterwards  brown-red  in  contact  with  the  air,  —  In  carbonate  of  ammonia 
it  dissolves  slightly  at  mean  temperatures,  easily  on  boiling;  in 
potash'Uy  instantly,  with  yellow  colour.  Acids  precipitate  from  these 
solutions  light  yellow  or  reddish  flocks ;  the  potash-solution  yields  a 
dingy  yellow  precipitate  with  chloride  of  barium.  The  alcoholic  solution 
of  physodin  is  not  precipitated  by  chloride  of  barium,  but  it  yields  with 
acetate  of  lead  a  pale  yellow  precipitate,  soluble  in  potash-ley,  with 
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adaulatod  wHh  utile  wdd  (VTj 

Icueie  acul,  solidifo  li     "^      ' 


y  oc»nfii«iot1,  by 

intu  •  pccultur 

•dd  Itimtigh  A 
iV  or  wjilcr  M%hUy 
"  frolviHl,  and  oi^ 


(Stmrkcr): 

2.  Whvii  chltuitM  ga%  buI  m  ttxoc9»»  k  cautiously  passed  ttiroqxti 
II  Hi'tulitiii  ui'  U'ucine  In  oMstio  moSm,  hrndk  nctd  la  formed  ftinl  may  M 
MriMirati^d  from  the  mixtujne  in  tlie  same  luannor  as  bcnioglyeollic 
ucid  (xii,  01)  from  hippuric  acid.    (GiifleinAQii.) 


%  PMoofatian.  Purifiwi  lonciue*  is  dissolved  in  boUinff  wator  sllditljr 
addnhitcd  witli  iiilric  ftcid,  and  nitrotts  acid  t^  is  passed  tlinuijc"  ^ 
wnnii  Holtiljon  as  lun^  as  mtrogfii  LN)Hliuuo8  to  cscatx^  j  tiic  \u[V3^ 
wltich  tuniH  brown  and  graduuUy  depuwit*  brown  tlakvs,  ia  hU  Xo  coc4 


«  Tlu  bmdiM  uud  En  the  prMkumtion  wm  pfepuwl  by  Hlnl«fbernr'i  mufaed  {Am, 
rMtnm,  tfl,  n:^).  iwi  modiflrd  bj  Scbirukcrt  C>^W,  1D2>  23t),  tum  V  boiUng «KdH«i 
hm«  with  tuTpbuH*!  acldi  vldtof  milk  of  lime  In  excess,  filtariaf* 
A  pttdfitMliag  Um  Ume  with  omllc  ncLl ;  HprolnrEiing  the  ftltnte 
m^tfpm,  KM  |tvolpitaUng  tb«  copper  irith  lulfiburvttffl 


%  IM  illWllg  tod  kci*log  tt  to  cr^AUtlbe.      Tbo    Irurin.^    tha*   »l 

fcflrnrlAirf  br  rapatod  cryftAlUutton  frotn  ntiv  a&d  Wftiti  Ij 

>ifl|ft(  M  «Mi  ■  inatl  qwuiUtjr  of  hydrvlod  oxide  of  laul,  ^    »tiu  tlM  4i*- 

vttb  MlphvrrttMl  hydroycn;    the  lolutJiQn  va»  itton  evapwalM  aad  ihl 
r  »«v«  crytuUlard  from  dUiile  dcuhttt.     The  pri^uct  «u  qidlK 
f  fM  «HiC  »r  uk  vhen  bvmtp  ud 


itm  eoat«ta«d  •  tne*  of 


^Pthen  agitated  seveml  times  with  ether;  and  the  ethereal  extracts  aro 

H  cvaporfitctL    The  residue  la  a  brown  oily  lif;[uid  not  iniscible  with  water, 

V  which  gradually  Bohditiea  to  a  radiu-cryataULiie  iiia&a.     The  aqucouc  aolu. 

tiou  rr«€d  from  leucic  «cid  by  repeated  iLgiution  wUh  ^tbcr,  left  on  eTspomtion  a  coa- 

iiderable  quantity  of  nitro-lEiicic  add.  —  To  purify   the   CFude   IfiUClC  acId  thufl 

obtained,  it  is  dissolved  hi  a  large  quantity  of  water  (o  Bmuller  quantity 
disMkea  it  but  imperfectlj) ;  the  boiling''  liquid  U  misL'd  with  an  aqueous 
solution  of  acetate  of  &;iue;    uud  the  |;iri7cipitated  Icucate  uf  :iiue  ia 

washed  on  the  filter  with  water  (whicb  dissclTcs  but  «  small  quantity  of  U), 
purified  Ly  recrystalliwation  from  alcohol,  then  suspended  in  watCFj 
and  decomiwBCd  by  sulphurrctod  hydrog"Cii-  The  filtered  solution  is 
but  very  sughtly  coloured,  and  when  evaporated  to  a  syrup  and  left 
to  stand,  yields  leucic  add  in  colourless  needles.  If,  on  the  other  baud, 
the  zinc-salt  be  suspended  in  alcohol  and  decomposed  by  sulphuretted 
^m  bydroffen,  thu  acid  is  obtained  in  hard,  brittle  prisms.  (Waage.) 
H  2.  Hutdicbum  payees  nitrous  acid  gas  through  a  warm  aqueone 
\  solution  of  leucine  :  evajKirates  with  addition  of  leucine  to  neutralise 
the  free  nitric  acid,  and  prevent  it  from  oxidising  the  leucio  acid ; 
agitates  the  eyrupy  residue  witli  other  (or  extractB  the  leucic  acid 
from  the  atjueous  Kolution  by  ag"itttli<>n  with  ctber,  with^'Ut  previous 
evafjoration  ;  in  whioli  caae,  however,  the  treatment  with  ether  must 
be  repeated  a  great  number  of  times) ; — and  purifieH  the  crude  leucic 
acid  from  adhering  brrjwii  uil,  either  by  aolution  iu  cold  water, 
filtration  and  recrj'stalliauLion^  or  by  stronj^ly  pressing'  the  colourtjd 

»  crystals  between  bibulous  papcFj — uv  by  precipitating  the  aaueoua 
feolutJon  with  acetate  of  lead,  decomposing  tlie  washed  precipitate 
witli  wulphurotted  hydrogen,  and  evaporating  iJie  fdtrate,  either  ov^r 

I  the  watcf-batli  at  a  very  moderate  heat,  or  over  sulphuric  acid, 
Propertifs,  Colourless  nccdIeB,  (Strecker,)  Needles  or  hard,  brittle 
prisms,  of  the  ri^ht  or  oblique  prismatic  system,  oocordiDg  to  the  mode 
of  pre|Mu:atkm.   (Waage,  Tid,  sup.)  Radiary  groups  of  neeales,  having  a 
mother-of-pearl  lustre,  with  a  beautiful  variety  of   concentric  mark- 

■  jngs,  like  tboae  of  some  kinds  of  larch-ag-aric.  (Thudichmn,)  IleaHcr 
tl»an  water.  CtatB  like  bard  soap,  almost  like  stearic  acid.  (Thmh- 
chum.)  Ilaa  un  acid  taato^  and  reddens  litmus  (Thudichum) ;  bitter 
taste,  and  HfTOng  acid  reaction  (Waaf^e).  Melts  below  100°  and 
Bolidifi'-s  on  cooling.  (Thudichum,)  Melts  at  73'*  atid  sometimes 
BolidilieH  at  a  few  degrees  below  the  melting  iK>iut,  Bometimos  rcmaina 
^B  liquid  even  when  cooled  to  0^    (Waage,) 

^H  Waagc.    Thadiclmis.  j 

^^K  12  C   72     ,.,.    54'54     $iZ    ....    b^'^t  I 

^^^B  12  U   »     13      -'       9'^^     •       ^'1     '  •       B  73  ■ 

^^^V  SO  48    ....    56*37 36'6    ....    57*70 

^^V  C«H"0*.. 132     ....  lOO'OO    lOO'O    ....  100*00 

^B        The  Iqm  at  carboa  in  TbudicLum's  aQaljsea  aroae  from  partial  decoEnpositioa. 

^m      Decompositions.     1.  Leucic  acid  volatilises  at  100%  apparently  with- 

^■^ctiit  deciinipdi^itioo.     If  placx>d  on  a  watch-glass  and  teated  over  the 

^r  water-batli,  the  sides  of  the  glass  become  fringed  with  cryetalB  of  tlic 

Bubliined  acidf  which  ditssulvo  easily  in  water,  leavings  however,   a 
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few  flockfi,  probably  consisting  of  the  anliydrido*  T!(c  mass  whkjfl 
rernairiB  in  tho  midcfle  of  tho  vi^atch-^kiBS  is  syrupy,  dissolves  in  wutor 
only  after  i>roluriged  tM>ilu]g',  luit  is  easily  Bolublo  in  alcohol  and 
ether;  it  probably  coneista  of  Icun'c  anhffdrkU;  but  wbcther  corrc- 
s[xjnding  to  lactic  aubydridc  (xi.  501)  ur  to  lactidu,  is  at  present  uq^ 
determined.  (Waago.)  The  acid  heated  for  Bome  time  iu  the  wat^J 
oven  continimlly  givea  off  m:;ld-8inelling'  vapours,  and  doi*ft  nfl 
aiterwards  solidify  on  cooling,  but  romatiia  in  the  form  of  £in  uncrvfl 
tallisable,  dark  bmwa  smeary  eyrup ;  the  anhydride,  which  has  a  vi^n 
disagreeable  odour,  rcraains  unclianged,  even  when  loft  over  oil  fl 
vitriol  for  weeks,  and  is  nearly  insoluble  in  wutcr,  separating  froml 
like  an  oil  and  linking'  to  tho  bottom.  A  emafJ  qfmntity  of  tlfl 
hisohible  eompomid  m  likewise  formed  when  the  a<|neuns  soluticd 
even  if  dilute,  is  heated  to  the  boiliiig  ix>iiit  or  evapcjratcd.     The  fom^ 

tiDu  of  CUis  insoluble  compound  retiders  tlie  preparation  of  pure  ntU  uf  Uu^fl 
acid  rather    difficult,  and  hu  doubtless    also  i^tven  nse  to  the    «ue«iD«nk  cooirtinifl 

tuttdo  tb»t  leuoic  acid  is  uDcryBtuUimble,  (Thndtchutn,)  —  2.  Loucic  a<;S 
Btroug-jy  heated  in  the  ««■,  gives  off  thick  fumes  and  blackens,  tlufl 
takes  nro  and  burns  with  a  yelJuw  smoky  flame?  leaving  a  bidm 
quantity  of  charcoal^  which  is  quickly  and  easily  consumed-  (Thai 
dichum.)  ^■fl 

Comh'mations,     Very    soluble    in    waia\      (Waage,    Thndichum.) 

Difficultly  soluble,      (Strecker.)      Stiwker's    acid  wm,    perhap*,  pmrtiallj  coo- 
Tcrteil  latD  the  inaolablc  compound  above  mentiDii^ih       A    small    rticCC  phlC^ 

tui  water  diasnlvcs  rapidly,  producing  curious  cmrents  of  difru«ltD^ 
The  solution  baa  an  agreeably  acid  tastOj  reddens  htmuSj  and  dccoiM 
poses  carbonates,  ^ 

i>ffCu/M.*^Leuc!c  acid  forms  crystallisable  sails  (Strecker,  Thudi- 
chiun),  moat  of  which  have  the  compofiitioti  tJ^'H^MO*.  An  arid  silvoj 
salt  api^ears,  however,  to  exist,  which  may  be  either  C''K"Ag(B 
C^*I1'*U',  *'"r  C"II^AgO*;  but  as  no  acid  leucatc  of  any  other  ba«e  iifl 
l>cen  produced,  tho  12-carbon  formula  of  the  acid  must  he  rt'gurded  M 
the  m<jrc  pnjbalih? — a  a>nclu8ion  also  pointed  out  by  the  fnrnuitioii  fl 
the  ucid  from  leucine.  Tho  salts  are  for  the  most  part  ^^btIlined  ifl 
boiling*  the  aoueous  8oluti'>nof  the  acid  with  the  corres[K>nding  curliofl 
ates.  (Thudienuni.)  — TtK^y  are  toss  soluble  than  tho  lactates  in  wut^| 
jnorc  Bolublo  iu  alc^thol.     ( VVaage.)  ■ 

Leucntt  of  Ammonia,  —  Tho  add  Blightly  eupei>taturalcd  wtfl 
nncintioma,  and  cvap>mted,  leaves  a  thick  homogeneous  residue^  H 
which  no  trace  of  crystallisation  can  be  observed,  even  after  drying  ffl 
several  weeks  over  oil  of  vitriel     (Thudiehum,)  ■ 

Lrttcatt  o/>Swfa.  —  The  aqueous  acid  neutralised  with  earlxiimto  ^ 
hikIu  uad  evafH.irated,  leaves  a  syrupy  residue  covered  with  a  rryst^J 
line  crust.  When  this  syrup  is  leftover  nil  of  vitriol,  erystahi  form^ 
it,  which,  under  the  microscope,  exhibit  a  characteristic  tub-shap^ 
with  rliombic  plaice  interspersed  here  and  there,     (Thudichuro.)  * 

Lfuc'tte  of  Jirrriftft^  C'*FI"Ba(>*,  — Oblaiiieil  by  digcKlIng  the  aijucoq^ 
add  with  earbifuate  *if  baryta.  (\Vaug(>  Thudicliuni.l  It  ilii«*olvM 
wiili  moilcmte  facility  tn  warm  water  and  dilute  alcobul,  and  vcm| 
nteB  froio  boilmg  alcohol  iu  beautiful  culourless,  silky,  laminar  crraiiifl 
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which,  like  most  leocateSt  retain  sometlun^  of  the  appearance  of 
tieuchlf,  (Waa*^o.)  Tlmdjcum  obtnlnej  it  by  evaporation  in  crjatallinc  trusts, 
IvUk'h    retitiuned    yeilaw    even    nfter    preisin^    and    drying.       It    ifl    auhydroua, 

fftiid  gives  by  aualysiaSfi'C  p.  c.  baryta,  the  formula  re  quiring  38'4  p.  c 
fJWaage.) 

By  cvapnratiui^  two  equal  qijantities  of  the  acidj  one  of  which  bad 
:cu  noutralisetl  with  carbonate  of  baryta,  a  suieary  semi-solid  mass 
was  obtaiacdj  apparently  consiHting-  of  a  mistui'e  of  the  ncutrftl  salt 
with  free  Icudc  acid.     (Tliiidichuni.) 

\^-  Lem:at€  of  Unic.  C"ir*CaO\  —  An  aqueous  Bolution  of  the  acid 
^pentralleeU  with  chalk  or  milk  of  lime  and  !eft  to  evaporate,  yields 
^HUie  lime-'Balt  in  fine  needles,  easUy  soluble  in  water  and  in  alcohoh 
^■Waaget)  Thudichum  obUviriod  it  iti  non-crystallbic  crusts,  which  gave 
^By  aBolysiu  12'Gd  and  12*78  p.  c*  Unie  (oilc.  13'24  p.  c). 

^^       LeitccUe   of  Magnesia.  —  Sparingly   Bohible  in  water,  depobitcd  in 
cruets  on  evaporation.    (Thudichmu.) 

^B       Lcucfitt  of  Zmc.  —  Obtained   by  nentralieiug"  the    dilute   acid   at 

^■the  boiling  lieai  with  carbonate  of  zinc,  and  iilteriag  at  tlie   same 

^H tempera tuVC-      If  the  Bolution  of  leucie  acid  U  not  exceedingly  dilute^  a  thick 

^H&oth  contaming  undissohed  leucate  atid  carbooate  of  arinc  ia  farmed  at  the  top  of  the 

^■)Squid«  whicb  required  repeated  bailing  with  water  to  dissolve  it.     The  latcflt  solutiaufl 

Bare  the  pufcat  and  least  coloured*     The  solution  deposits  a  thin  cmet  on 

coohng.     Evaporated  over  the  water-bath,  it  soon  becomes  covered 

with  a  crust,  and  on  c/joiinn;'  dej>oBit8  bulky  masaca  of  needles,  which 

miist  be  sepaKited  by  filtration,  pressed  between  bibulous  paper,  and 

dried  by  exposure  to   the  air  or  over  tho  water-bath.      The   best 

crystals  are  obtained  from  a  solution  containing  cxgcbs  of  Icucio  acid, 

^Thudichum.)      For  Wmage's  rood?  of  preparation,  see  pafje  59. 

Snow-white,  with  splendid  eilty  lustre  j  cxhibiU  under  the  micro- 

■ -scope  the  appearanee  of  masses  of  needles,    (Thudiclmm.)    Extremely 
3ig;bt    scales,    of  dazzlinf^   whiteness    and    fiilky   lustre.      (Waage») 
Simiingly  Bolubb  even  in  boiling' water,  IcBS  in  cold  water,     (Thudi- 
cbum.)     Dissolves  in  300  pte,  water  at  16°,  and  in  204  pts.  boiling 
iTvatcr,  more  soluble  in  aleohoL     (Waage.)     Tlie  air-dried  salt  gives 
>fT  5*1  p,  c,  water  (1  at.)  at  100  (Waage);  gives  off  half  its  water  at 
.tK)"*^  but  requires  a  temj>erature  of  120*— 130'^  to  dry  it  completely. 
[Thudichum.)  —  Sulphuretted  hydrogen  precipitateB  the  zinc  completely 
aage),  only  a  portion  even  after  repeated  saturation  of  the  eoUition 
ith  the  gas.    (Thudichnm,) 


fl/  120*— 130* 

12  C   72*0  ...  U  01 

II  H  ll'O  ,„.  6-72 

Zii_ „    32-6  ....  19'92 

6  0  *., 4»*0  „.,  29'2e 


Tbudlcbaui, 

..  43^B7  .... 

...  6-S9  .... 

,..  20*10  .... 

..  29-U  .... 


Air-dried, 


12  C. 
11  H 
Zn 
6  0  .. 
HO  ... 


72-0 
ll'O 
32-6 
48'D 
90 


41'72 

G'37 

18-39 

27BI 

S21 


TVaage, 


18*79 


5-10 


Ci3H»2aO*....  163-6  .>..  lOOOO  .«.  100*00  ..„     +  Aq  ....172-6  .„.  lOOOO 

Ltucate  of  Lead.  ^  On  adding  acetate  of  lead  to  a  solution  of  leucie 
acid  or  a  loncate,  a  copious  whito  precipitate  is  produced^  which  ia 
flaky^  and,  on  boiliugt  diR.Holve8  almost  entirely  in  the  liquid.  Any  por- 
turn  remainiiig  midifisolved  melts  into  a  white  mass,  which  is  soft  like 
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resin  whilo  warm,  bnt  bocomee  brittle  and  hard  on  cooling. 
Hubstanco  is  insoluble   in  watLT  and  alcobol,    even  on    boiliijg, 
eecms  tu  be  a  \ma\c  salt. 

If  the  sohitioB  of  lead  is  adilod  to  a  boilingr  sf>l«tiot]  of  tlic 
no  precijMtatc  crisucs,  aoid  vapours  are  evolved,  and  the  limiitl  becc 
milky  on  Dialing.  In  a  Btiort  time,  it  dopoBit*  the  k*ad-6alt  a»  a  lij 
granular,  w!)it€  mass,  which,  under  the  microscajx*,  a|ii>ear6  to  W  r 
lip  of  a  midtitude  of  strong-fy  ix^fracthig  spherical  niaRses,  of  the 
of  human  bhHHl-uorpusclcd.  This  Rfilt  is  raoff?  oaaily  soluble  in 
excess  of  thn  acetate  than  in  water.  It  is  easily  goiuble  ui  buiril 
wiae,  particularly  in  i>oiUn<^  spirit.  Evou  in  these  eotntfons,  boAic  a 
are  easily  furnic^d.  The  addition  of  water  to  these  solutions  prodi 
a  precipitate.    (Thudichum.) 

Lmcateof  Coha ft.— Th^  dihiio  aqUGiyns  acid  boiled  with  oxcoas 
carbonate  of  cobalt^  then  filtered  and  evaptorateiJ,  deposits  li^ht  crui 
of  a  pink  ootoui"  while  moist,  but  of  a  very  j«itu  n>so-colour  or  aln 
white  when  dry.     The  salt  is  but  sparingly  suluhle  iti  cold  wafer, 
not  much  more  solublp  Jil  the  boiling'  lieat.     It  cryHtalliaos  in  jji'edU 
which,   under   the   niicrosco|x%  aj^eiir   to    bo  arrang;cd   in   g-Kibul 
masses. 


lie 

f2     . 

,.    4JB5     . 

n  H  

Co  

G  0 

11     , 

10    . 

4S    . 

6*J7 

, 1H-3S 

;sooa 

C«H"CoO»  .. 

Ifit     . 

.  100*00     . 

lOO'OO 

Ltnratf  t\f  Copiutr.  —  When  a  dilute  aqueous  solution  of  lenric 
is  treated  with  a  dilute  Kohitiija  of  anunonio-sulphate  of  et^pfwr.  tl 
eolonr  of  thecjjpiwr-aalt  chanjifeH  to  lipflit  green.   On  Iwiilinfj:  ihr  lii)ni 
it  iMHTomcH  palrr,  and,  on  eiMjIin^,  dcpositH  lipfht  y^vt\t^n   p^nulea 
leneat/t   of  mpjMT.       iTtuler   high  fwwers   of   the   niicTr>»cope, 
pmiinles  a]i[X'ar  as  balls,  furnied  by  a  radiary  amin^rmf*Tit  of  m 
(Thndichnin.)  —  A  prdotion  of  leiieit*  arid  [nixt'tl  witjj  neetale  "f  copper 
forms  a  |<ii'ea  flneirulent  piecij'itate,  very  spuiinprly  soIuliK*  in  water* 
iMtilifig  heat,   bnt  easily  eryfitafliscKl  from  boihjif^  idrohnl, 


even  at  Uu 
from  whirh  \X 

flcalefi,  wliifh 
(Wauge,) 


S(<|jarntes  in  very  Ix^ntifnl  li^ht  blue,  shifiiu^,  Injl 
do   nut    undergo    any  diniinution  in  wvi^ht  at   14 


lie ;aoa 

11  H 1100 

Cu 31'fia 

eO 4800 


W»»go. 

Ttiudicbuiu 

44-3A 

.M.     44-6 

6-76 

...,      69 

19-49 

....     19:1 

....     IflCfi 

JVAO 

....     293 

C"HUC«0* 1«2  6i3    ....  lOO'Oa 


10000 


3^«rcuruia /^rMfrtf*.  —  When  to  a  Ho1uli(»n  of  leticie  ueid  n  ndntM 
of  mercuroua  nitnib*  is  added,  a  sltjjht  Inrbidity  ruKues.     Tl - 
of  carbonate  nf  siida  prtMhicrs   a   e(ti}it>us   redchNh^white    | 
whicli,  nn  Unlinp,  Uvotm-H  red,  then  ttuli  ^wy^  and  drj*ofiitj«  nMStill 
nieri'ury  at  tlir  lM>llotn  of  the  tnlte,     fl*hndiefmiii.) 


f 


I 
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LEUCIC  ACID.  ^^"—^  6a 

c  LtMcate  may  be  prepared : — a.  Directly,  by  cUsBolving- 
L-ipitated  moist  mercuric  oxido  in  aqueous  leudc  acid.  A 
ipitate  gradually  cusuos,  wIiicIit  on  heatiog",  becomes  red  aiid 
granular,  and  adheres  to  the  sides  of  the  g-lass.  Oti  cooling,  a  new 
precipitiitc,  coDeMnguf  whitish  n^lobiilcs,  is  de|K)Kited,  —  b.  By  addiug 
mercuric  nitrate  to  an  aqueous  solution  of  lcu(?ic  acid.  A  whitiah-red 
precipitate  18  fonned,  which  dissolves  on  boiling,  and,  on  cooling,  is 
agriiti  dc'jposited  in  reddish  graniUes,  —  c.  By  adding  the  mercurial  solu- 
tion to  the  k'ucate  of  an  alkali* 

The  leucatea  of  both  oxides  of  mercury  have  a  great  tendency  to 
Jjecom©  reduced.  The  metcmic  salt  t^asily  jMsses  into  the  mercnroua 
'palt.  Tlie  mercuric  wait,  marouver,  ban  a  great  tendency  to  beconio 
fcesJc  and  insoluble.    (Thudicbunh) 

Le^icaie  of  Silver,  —  rr,  A^'eiy^ra^  —  Obtninod  by  addmjcf  nitrate  of 
r  to  the  Bolutiou  of  tho  acid  ucutiuhsed  T.\"ith  aniiiioniii,  or  by 
IxiSrag  the  acid  with  oxide  of  Bilvcr,  and  may  be  Tendered  fjuite  colour- 
1q8B  by  rdcrystallisation  from  boiling'  water^  in  wbicK  it  is  moderately 
soluble.  It  is  anhydrous.  (Waa^e,)  Nitrate  of  silver  added  to  a 
warm  solution  of  Icucate  of  Euiinionia,  potash  or  soda,  fonns  a  copious 
white  eryatalline  precipitate,  which  increases  as  the  liquid  cooIhj  and 
bhwrkens  if  left  in  the  mother-Uc|uor,     (Thudiuhuiti.) 

Dried  over  ail  i^mirioU  Waage*    Tliudi^bum* 

12  C „     72     ..,.     30*13 

11  H »,,, u  ....    4-*;o 

As 108     ,„.     J5'19     .  .     45-2     ....     AiU 

fiO 49     ....     20-OS 

C«H"AgO"  239    .,-.  lOO'OO 

Tbe  salt^  dritd  over  the  wat^r-bnth  below  IDO*^,  becHine  brown  and  continued  to  lo^ 

weight,  (Thudichura,) 

Acid  mlL—^A  hot  dilute  aolutiou  of  lencic  acid  dccompoBCB  reoently- 
pl-ecipitated  carbonate  of  eilver  with  effervescence.  Tbo  excess  of 
carbonate*  of  mlver  aiid  the  undiHHolvcd  portion  of  the  leueate  become 
blackiflb-grey^  but  the  acid  i»  not  entirely  neutraliiied.  Tho  hot  filtrate 
forme  no  deposit  on  c<:H>liiig.  The  attempt  to  evaporate  it  ovur  tin* 
water-bath  produccH  a  l>Utck  precipitate  of  reduced  silver.  It  must, 
therefore,  be  evaporated  in  vacuo  over  oil  of  vitriol.  After  prolonged 
^landing,  &  few  crj'stals,  of  a  glasay  Inatre  and  appcannj^  under  the 
JnicroBOpc  as  groups  of  HupiTjbic  platen,  art-  deposited  ut  the  niarjifin  of 
tbe  diwh.  The  liquid  then  becomes  covered  with  a  ])elHc]e,  and  evapo- 
ration m  impeded.  At  a  later  stage,  conglomeratcfl  of  needleH  are 
doj^risitcd,  wliiclu  when  carefuUy  dried  over  auljjhuric  acid  in  vacuo, 
apjicar  a  little  blackened,  like  moat  eilver-HahR,  but  are  not  dccom- 
jKiBod.  Silver  by  analysis  20'S>7  p.  c  j  the  fonnula  requires  29*1  jn  c. 
(Thudichmn,) 

Lencic  acid  Is  Bolublo  in  alcohol B3id  iti  ether>  (Strecker,  Tliudichuui} 
Waage.)    if. 
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Appn£z  f:  Crnpr^vnSe  prmrssnirtp  24  ofnw  ofCMtuu 
Pa2iMnzilaii& 
S.  GAKM^.ni;.     Art..  J^.-ti.   i»\  2S1:    -Phans-  Coilr.  1854,  721; 

fwM-nrw-    I::  nhc  rx:  ::  A^itsrirt::  rai'Er-  Ptatax  qtAqitrfotaiL 

/VKjvr\r»..K,  T:ie  ikqx\-Q5  iif^a.-c  c-f  tbe  r»*  precqitmted  in  the 
oOd  is  fnxsi  ir.>=r.  ^rc=±:  :t  b?.&^£-:  ihe  £hxate  k  erapocmted  to  t 
*tvni|\  aad  pewtrtiA-.iK:  -wt:!  &  >ir:i^  kO-iara  of  sn^ihste  cf  soda ;  and 
tho  l>:v»wr.,  c}iin::i:':3s  rcwq-cTAic  ^  -vrtf^K-d  -viih  ibe  same  aohitioa  and 
hoaioi!  with  alisrOziV  ajc.b.C  ra=ia^^:(De  tben  diasolres,  remains 
K^hind  vbou  ihi'  akv*b:C  is  &£IJi>£  cc.  azrd  xoar  be  pnzified  by  aolotkm 
in  Nvator,  tn-jk;:iK::i  ^;h  *^'  ■*-^'  c-ii&rc:i&^  trtifjTmcm,  and  re-aoltitiaD 
in  al^soluto  ak\-b:^ 

/Vo^vrfix.     Arsrcri-.-'ss.   vcGrTr  pnnkff-  having'  a   latter-sweet 


c. 

». 

e4C  — 

144      . 

.      4rS:      . 

.     4f  C 24*    «    iS-M 

c:*  H  _ 

._.    .-     t5     .. 

.     r-is 

.     4;H 41    —       8-M 

ISO,. 

144     . 

.     4*-?!     . 

..     M  O  ._  £<•    —     «■« 

«f  100*. 
.     45-94 

.    46^1 


C-^H=S>»  ...  .  SIS     „  liK-NO     ...    C*E*aO"  _  SSS    —  l#«t 100^ 

«.  Awnrtw^  t0  Gunman. 

7>K\^HU».viir>,-'%A.  1.  ^V:.■l  r  V.-  .::rtiL  :j  n>--;K.  decomposes,  and  bom 
awav  viilK^ut  rvsidiio,  —  J,  h  ^t:s?-:^ro*  is  ««7  <f  rfrrw^  with  fine 
V'aqJ^r^  <.\>lx^ur,  an.!  wj:<  r  ai.V'i  :  ;he  $*lL;k«  "ihn>wa  down  white 
l^-kiiAiVnc :  krar\»nLri:  a::d  «i— iL-  .7.-%ik.  viih  aid  of  heat,  pcodnoe  tiie 
^Amo  irwi&jVrmaiiL^a.  I::  iLis  pfAo::.r*  ca:i^:«uc  acid  ia  erolved,  but 
ii.>:^Ugar  is  foroKsi: 

C^-H^O^  «  Cs^H'Ny  *  SCO-'  -r  €HO  .OMrifM), 

0'Ni£aktiK>«A.  rA3*^u;X,^ao  £sio^Ji\-^  rv>a52T  ia  wvdM-.  Tbe  aohitioD 
is  not  i«>ivi}<itJkUNi  ly  o.V.ift.  wr^.-vri:  cUWif.  cc  KeUoriiir  of  fiamimmi 
It  is  cv^oanM  brv-^w^i  by  oIc.v.v. 

PanaqufliMio  dis^^L^lVos  f  .vOy  Et.  .v.v*:i  brt  is  insdnble  in  <«*<r. 
Fr>m  its  a^^Uix  us  s^.^5uii. :: ::  is  ic*v:ii:A:ci  Vy  tzxxic  jckI 


r.^-  .r;.*n.?%./  /*',*.-:-::..-..     \V':..  r.  '.w.Ji ;::  >:h^  is  «liss^4risi  in  oil 
I'f  \iin  I,  ..r  \\'ii^.'A  i:s  *juv,x*  s  ;u;;.:i  :s  r.v.\i-.-i  wiih  hvdivichloric or 
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nitric   acid,  it  h  resolved  into  panaconoj  which   separates  out,  antl 
carbonic  acid  and  water : 

C«H«OW  -  C=Hi90»  +  2CO^  +  6H0  {Garriques.) 

Properii^,  Wliite  tasteless  powder,  composed  of  microBcopic 
crystals. 

Cer/etffa/idn  according  (a  GArriijueSr  Garnqiuff. 

22  C U2     ...,     61*^3     59-22     ....     6106 

19  H 19     .„.       e'83 8-53     ....       B-85 

SO 64     ....     29'?4 31-85     ....     30'09 

C2H'»0« 215     ,.,.  100-00     ,  lOO'OO     ....  100  00 

The  formolA,  which  does  not  aa:oid  with  tHe  principles  of  tbU  Work^  mij  perbap* 
he  m«d«  correct  by  dgubliog  (Ki*.). 

Panacane  melts  when  heated^  and  burns  with  flame.  —  Hot  con- 
centrated nitiTc  acid  converts  it  into  oxalic  add. 

It  is  ineoluble  in  water^  diflsolvea,  witlx  purple  colaur,  in  oil  of  vitriol^ 
and  k  precipitated  therefrom  by  water,  — It  is  not  altered  by  alkalis* 
— <It  U  soluble  in  akoholj  but  iusolnble  in  ef/icrn 


Carbo-bydrates  or  SaccharoTdal  Substances. 


The  bodiea  belonging  to  (liis  group  c*nnot,  with  ceri^nty^  be  arrani^d  in  ibe  gene- 
ral fiyitem.  The  order,  in  which  Chcy  are  here  deBcribed«  u  such  that  »  compound, 
in  which  (imdepcndcntlf  of  cryBtallisfttion-wnter)  the  turn  of  the  hydrqgen  and 
Dxygen^ttDEDA  i^  eEprcflsed  bj  i  smsJIer  number^  takes  preccdcDce  oT  oat  in  which 
that  Rom  ia  hirgen  The  compnands  derived  from  thsse  urbo -hydrates  (mumitHD, 
xyloidid,  mtphosaccbaric  acid,  &c.)t  iire  likewiae  arranged  independently  of  the  nucleuj- 
tyttim,  being  placed  ioimtidiutely  after  the  primary  couipound.  MoredTCfj  as  the 
compounds  containing  12  atoms  of  carbon  huve  aLready  been  described  (vol,  ni.),  it  is  * 
tnattrr  of  ngcrasity  to  treat  jiU  carbo^li^drates  in  corinei:^tion  with  the  24>carbGn  cata- 
povcdSt  nilbout  entering  npon  the  question  whether  their  molecule  really  eontaini  12 
or  24  ut,  C,  (Kr,). 


CarhO'hf/dratcM  C"H«0*. 
Fbloroglucin, 


Hi-AsiwxTZ,  Wi^n.  Ahad,  Btr.  17,  382*  J,  pr.  Chem,  67,  105  j 
abstr*  Ann.  Pharm.  ^^^  118;  Chem,  Gat,  lS5ti,  81;  Lieh.  Kf>pp, 
JnAr^ifT,  1855,  700. —  Wicn.  Akad.  Ber.  3G,  401;  Ann,  Pharnu 
112,  9G;  J.pr,  Chtm,  78,  257;  abetr.  Chenu  Ccntr.  1860,  132;  Itep. 
Ckim,  purt^  2,  139;  Kopp's  Juhresher.  1859,  524. —  Wiai.  Akad. 
B^,  43*  451;  Arm.  Pharm.  119,  13D ;  I^ep.  Chim.  pure,  18Ui, 
459. 

T01«  XV.  T 


68 
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Formation,  1.  Phloretin  boiled  with  potash-ley  ia  resolved  in.1 
pltloretic  acid  and  phloruglucin.  ^2.  Qiiercetiii,  under  the  eame  cij 
cumBt&DCCi?,  is  rcBolvcd  iutu  querwtit;  ncid  and  pliluroglucin : 

Preparation.  1-  Sws  jtii,  307.  The  mixtare  of  pldoroglnciia  and 
carbonate  of  potash  obtained  as  there  described  C*^*"<^  almhpl  do«  ti«t 
^xtfftct  any  phlofogluciD)  from  -wliicU  all  the  pldoretate  of  potash  lias  been 
extmcted  hj  alcohol,  iu  diBBoIvcd  in  water;  dilute  Bulpliiiric  iioid  h 
added  iu  slight  ox cc as;  and  the  maas  is  evaporated  to  drynesu  over 
the  water-hiith^  and  then  ivcll  boiled  with  alcnhol  (better  with  ether- 
alcohol).  The  alcohol  \s  distilled  off  and  the  residue  left  to  cr>'StaUise, 
whereby  Btiongly-oolowred  cryatals  are  obtained,  the  mothcr-liijinn' 
also  yielding'  an  additional  quantity.  They  are  disBolved  in  wator, 
and  the  dilution  is  mixed  with  acetate  of  load  (which  productrs 
precipitak')j  and  saturated  with  sulphuretted  hydrygt^n,  the  p 
cipjtated  Hulfihide  of  lead  carrying  down  noarly  the  wliolo  of  the 
culuumig  matter,  so  that  the  eryrttais  wliich  afterwards  8epai*ate  have 
only  a  yellowish  tint.  By  recryatalliBatinn  frora  ether  and  afterwards 
from  water,  they  Tuay  he  ubtained  quite  colourless* 

2.  Quereetiri  la  added  tn  a  hot  concentrated  sohjHoTi  of  3  pts, 
hydrate  of  potash,  the  liquid  cvajKirated  down  at  the  lK)iting'  heat, 
and  the  i*c8idiiG  further  hcnted,  till  a  sample  rtf  it  taken  out  no  lung-rr 
yields  a  flocculent  precipitate  with  hydrochloric  attiU,  and  quickly 
OABuraeB  a  deep  red  colour  when  dinsolved  in  water.  The  whole  la 
then  immediately  dia&olvcd  'u\  water,  the  eobition  which  instantly 
turns  red  )&  Dctttrnlised  with  hydrochloric  acid,  aud  the  tiocks  (of 
aI|)lia-i|UGrceUn  and  undccompOBed  quercetin)  whieharo  depoBitedfrom 
the  hquid  on  standing  und  ciKtling^,  arc  separated  by  filtration.  The 
filtrate  h  evaporated  to  dryncJ's,  tite  ro^iidiie  exhausted  with  alcnhnl 
tbe  idcohi>l  distilled  off  fiMtm  the  brown  tincture;  the  residue  diss*(dvi 
in  water,  and  mixed  with  acetate  of  lead,  whereby  qucrcetate  of  It- 
is  preci|ji(ated,  while  plor^j^hiciu  remaiua  iit  solution.  The  latlrr  is 
ubtained  in  the  crystalline  atatv  by  removing-  the  lead  from  the  iiltmt** 
with  flulphurctted  hydrocfcn  and  quickly  cvajMjratiTtg,  and  h  pnritied  h 
recryfitallisatiou  with  help  of  animal  cliarcoal. 


Prop^tics.  Pldoroj^hiein  separates  from  absolute  ether  in  anhydrcuifl 
cryslaln  (*co  hjdrotcd  pbtorD,jludn>,  It  is  sweeter  than  common  Bugar. 
Neutral.  Pennauent  in  tlie  air  at  ordinary  temperatures  and  at  KM)"*. 
Mi'ItR  at  about  ^ao*^.  Sublimes  partially  without  particular  odour,  imd 
solidifies  ou  cooUng* 


Anhydrt^u*  at  100*. 
12  C    ,-..„,„.,     72     ...     5Ma 

«U   6     „^      4*76 

eO   •...„    48     ....    Sfl'll 


llUflittet}, 
mftm. 

5-09     .„.      4  9B 
37*93       .,     38*0* 


C»H*0*  ,„ US    ...*  lOO'OO    10000    10000 


«.  Prepared  from  pbtoretiQi  ^.  from  querc«tia. 


Dtcomp&aitvms,    Ammomacal    pMorogluciii   ehakon  up   with   ttk 
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becomes    red-brown    and   afterwards    0|>aque.  —  lu  a  concentrated 

aqoeouR  solution  U  is  converteil  by  Itrotiwif  ifitf)  tcrbromo-phlaroglucin, 

whicb  immediately  separates  in  tlie  orj^stallinc  fonn,  the  liqiiid  becoming 

hot,  and  emitting'  a  highly  tear-cxciting  odour.     With  hot  hydrochloric 

add  it  assumes  a  reddisb  jroUow  colour.  —  Nifrk  acid  disBolves  it  Tritii 

brown  colotir,  and  oonverts  it  into  nih-ophlurogbiein  (p.  68).  —  Amjnonia 

[Converts  it  into  phloramine  C"irNO*  (p*  G'J).  —  It  reduces  an  alkaline 

itutwn  of  cvpric  oxide,  like   grape-sugar,     It  I'educCH  menMrou^  nitrate 

heated  "ttith  it,  and  likewise  fufrate  ft/silvtr^  with  |:)ecnliar  qnick- 

on   ad^iition  of  ammoma.  —  With  <:)iloride  of  actti^t^   chhride  of 

&c,,  it  forms  Bubetitntion-products  (p  71).  J 

Com^mniwni:  With  ]raisJ%  —  A*  Ht/4iafc<i  Phhroglucin,  Hard 
crystAk  belonging  to  the  right  prismatic  or  rhombic  syHtcm^  which  by 
slow  evaporation  are  obtained  of  tlie  size  of  peus^  with  irregular  pris- 
matic £acee.  It  grates  betwcn  t!io  teeth.  It  eiBoreaces  in  warm  air, 
and  m  vacno,  or  more  quickly  lit  90",  pfiving  oH  :?2*25  to  22-47  p.  c, 
water  of  crystallisation  (calc,  4  at  —  if^'23  p»  c),  and  being  thereby 
converted  into  anhydrous  phloroglucin. 

Hlflfiiweu,  ■ 

Ifydroted.  mean,  I 

12  C  ;.. 72  ,...  UiA  44MS  I 

10  H 10  ....  618 6-2*)  I 

10  O  , 80  ....  49-38  49-26  I 

C"H*0»  +  4Aq  ., 162     .„,  10000     10000  " 

B,     Aqiieous.  —  Phloroglucin  dissolves    in    water,    and    Bejiarates 
fmm  Iho  solution  in  the  form  of  by  date. 
H         II  is  not  altered  by  cold  hydrochhric  acid.    Not  precipitated  by  any 
H  *\(tftiiic  wi//,  excopling  btw'c  ncetttte  of  had^     It  is  coloured  deep  violet*! 
^■pd  by /*m"o  chloride,  and  ]iro<inceft  with  solution  of  chloride  of  lime,  a 
^pMdlfib  yellow  coluur,  which  koou  dinuppcarB. 

Phiarfifftucin  with  Potasifi, — Tlie  solution  of  phlorog^lucin  Jn  carbonate 
of  pf>ta«b  leaves,  when  evaporated  to  dryueas,  a  residue,  from  which 
alc^ihol  and  ether  scaicely  take  up  any  phloroglucin,  and  lesB,  the  m-jre 
nearly  they  are  anhydrous.  The  alcoholic  extract  obtained  by  boiling 
(!/'<:fjmpo&ed  phloretin  with  potash  is  always  tiu'bid,  and  depofiiits  after 

^LBtime  honrs,  red-brown  drops  of  the  compound  of  phloroglucin  with 

Hputiieh  (UlaBiwet!!,  Wifrt.  Akad.  Ber.  24,  2ai0' 

^P      Pfdorogliwrn  with  Oxide<(fLtmL —  Aqueous  phloroglucin  is  precipitated 
^^Tvith  an  insufficient  quantity  of  basic  acetate  of  lead,  and  tlie  white  pre- 
cipitate is  washed  Beveral  timeti  with  water,  pressed  between  paper,  then 
dri^d  in  vacuo,  and  finally  at  lOO^^It  does  not  turn  red  on  drying-. 

LIl  la  jiiwetz . 
12  C  72     »,.     12M1     ...     12-79 
fiU  0    ..,       1'03    ...      113 
6  O iS     ,,,.       B-59     ....       8-48 
A  PbO „. 446     ,.,H     77-37     ....     7?-60 
C«H«0«p4PbO  372     .,..  lOO'OO    „„  10000 
Pblctroglucin  is  euluble  in  alcohQlt  and  etill  more  bo  ui  ether*  I 


TeghfOMophlflmgliirifi, 

ELASwnz,     Wkn.  Akad.  Ber,  17,  394. 

Formati(m.    (p.  67) 

J^rparation,  Bromine  is  drop{>ed  into  oonoentrated  ftqneoos-pblo- 
rrigludn  till  the  colour  of  the  bromine  is  no  longer  destroyed,  andtbe 
liquid  has  solidified  to  a  crystalline  pulp;  tUs  product  is  collected 
on  a  filter,  washed  with  cold  water,  and  recrystaQiBed  from  boiliniF 
water  with  help  of  animal  charooaL 

Properties.  See  Hydrated  TerbromopfaloragiBcitt.  This  compoimd  eireB 
off  12'92  p.c.  water  (calc.  6  at »  12*94)  and  then  easily  falls  to  powder. 

Hlamecs. 
JMed,  awn. 

12  C 72  ....  19-83 20*03 

S  Br  240  .«  6611  $€-07 

5  H 3  ....  0-82  ^._  1-37 

6  0  ^  48  »»  13-24 12-S3 

r»H*Br**Y  563    ....  lOO'OO    100-00 

\pr^fits^  1    K  rmTt)^•  iU^tnqKt&cd  by  boiling  with  water, 

rt.„ii.-«-»'^         v^t    "WAftv, — A.    Ifydraied  TerhromcpAlcntglmiL 
..♦I'mvA.A-s^  ^*-m*,*.  u.  Vfl^f  noodles  (mostly  brownish)^  from  aloo- 
,    .  ^      vs^.>,*-»<*»l>  <M.!vv$  y«wm«,  which  give  off  their  water  in  waim 
. ,  •  >  s     ^«.  vv  iv^^NAl  10  anhydrous  tert»v«Dophk»oghicuu 

HlMiwtCi. 


y^  

\%         240  ....  ijsi a;.^ 

*  ^l           9  ...  2-u rtr 

»-i\W             96  ....  23-28 23-«« 


V  ••M%H*«  »  «Aq  417     ..-  100-00    

V     iY«*fc»*.      'I'vrbniiniiphloroglucin  dissolTcs  wrr  clghtlr  in ooli 

...  ihrM.^lwtl.  with  lirowii  colour,  by  afia£ii aad Uieir 

I  .li.-.ii'Uk-ii  \v\^  iiwlily  in  alcohol. 


Nitrophloro^ndiL 

A  V¥hV¥UlM,     Ann.  Pharm.  Ill,  199. 
M  Mm  flnMMMr  •■  phloroflBcta,  ct»  » the  «bH.  ori 
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erolatiao  of  heat,  a  blood-red  solation  which  gives  off  a  Urg«  quantity  of  gas  and  be- 
comes lighter,  oxalic  add  hang  formed  in  it  When  phloroglucin  is  added  by 
Bxnall  quantities  to  somewhat  dilute  nitric  acid  moderately  heated  and 
kept  at  a  uniform  temperature,  a  deep  red  solution  is  formed,  which 
depoeits  small  nodules.  These  are  purified  by  recrystallisation  from 
hot  water. 

Reddish  yellow  shining  scales  and  laminae,  havrng  a  slightly  bitter 
taste.    They  are  sparingly  soluble  in  water,  but  colour  it  yeUow. 

HladweU  &  P&ondler. 

12  C 72    ....    4210    42-04 

N 14     ....      8*18  8"36 

5  H 5     ....       2*92     3-24 

10  0 80     ....     46-80  46-36 

C"XH»0« 171     ....  100-00  10000 


Fhloramine. 

C»NirO*  =  C"AdH*0*,H«T 

Hlasiwbtz  &  FFAUin>LER.     Wien.  Akad.  Ber,  43,  451 ;    Ann^  Fharm, 
119,  202 ;  abstr.  Chem,  Centr.  1861,  610. 

Phloroglucin,  over  which  dry  ammonia  gas  is  passed,  absorbs  large 
quantities  of  it,  and  melts ;  and  if,  as  soon  as  the  formation  of  water 
has  ceased,  the  resulting  crystalline  mass  is  dissolved  in  warm  water, 
crystals  of  phloramine  are  obtained. —  The  brown  solution  of  phloro- 
glucin in  5  pts.  warm  aqueous  ammonia,  deposits,  after  standing  for 
some  time,  crystals  which  must  be  piuified  by  recrystallisation  from 
warm  water,  and  dried  as  quickly  as  possible  in  vacuo  over  oil  of 
vitriol. 

Properties.  Thin,  delicate,  micaceous  laminae,  which  separate  from 
the  filter  in  the  form  of  a  film  having  a  silky  lustre.  Taste,  slightly 
astringent.    Permanent  in  dry  air. 

Hlaaivetx  &  Pfaondler. 
Over  oil  qf  vitriol.  mean, 

12  C 72    ....     57-60    57-30 

N 14     ....     1 1-20     11-37 

7  H 7     ...       5-60    5-78 

4  0 32     ....     25-CO     25-46 


C"NH?0* 125    ....  100-00    10000 

DeeomposUions,  1.  Phloramine  heated  over  the  water-bath  acquires 
a  lemon-yellow  and  idtimately  a  dirty  brown  colour,  losing  weight  at 
the  same  time  and  becoming  insoluble  in  water.  After  6  hours  drying,  the  loia 
amoanU  to  6  p.  c. ;  ofter  3  hours  drying,  the  product  contains  59*82  p.  c.  C.,  6*82  H. ; 
after  4  hours,  60*73  C.,£77H.;  sfter  6  hours,  61*38  p.c.  €.,5*70  H.,  and  11-90  N., 
and  therefore  differs  from  phloramine  bj  containing  between  \  and  1  at.  less  water.  — 

2.  PMoramine  either  moist  or  dissolved  in  water  turns  brown  when  ex- 
posed to  the  air. —  3.  Fuming  nitric  add  acts  violently  on  phloramine, 
producing  a  yellowish-red  solution  from  which  dark  brown  crystals  sepa- 
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rate,  prrjhablv  a  nitro-compound.  The  Bame  crystals  are  prodar*^!  wli.  ti 
Tiitmtc  of  jliloraminr  19  kopi  in  the  moUt  state* — 4,   WHiom  f 

is  hofttcU  over  the  water-bath  with  od  of  n'triof,  a  conjugato<i  ...,,.; 

acid  (s  fonnpd,  wtiose  buryta-salt  crystallises  in  needles.  This  birj-tv 
finlt  ftiiiitliy  ftoliUirtii  obtained  by  heating  phloramine  with  <^il  (tf  vitriol 
dib:ting,  luMitnilisiiig  with  carbimnto  of  baryta,  boiliug'  and  iitt«?riiii;, 
aciiiurx^  u  finu  violet  colour  on  addition  of  Bcsquichloride  of  in*n,  evrn 
if  Iho  liiinUl  is  very  dilute,  just  as  ijTtJsine  (xiii.  8f>B)  dot-a  when  Mmi- 
livrly  tiX'atvd. —  5,  By  cftloraU  '\fpoituh  and  hydivjchlorie  add,  [thlunumin' 
in  m>nverti?d  into  a  d^irk  bn^wii  resin  which  gradually  bocf>nie8  li^htrt- 
in  colour,  and  v^'hcn  distilled,  gives  off  a  small  quantity  "f  oil  haviitg  an 
iulonsciy  strong  i^donr  (porliapacliloi'iaated  ac^^tonc),  and  leaves  a  retdn. 
Ko  ohlomnil  ii  formrd  in  thi*  reaction — g.  When  amiiioutacal  phl(>ri>glucin 
is  rxp'iJcd  to  the  air,  the  phloi-araiue  formed  iu  the  firet  lustarKx*  di*- 
nii^H'ars  and  the  li«]ntd  dries  ap  to  &  black  shining'  brittle  miiss,  which 
dissolves  in  ikihi^hmis  uiniDOUift  aud  is  thD>wn  d»jwu  by  acidn  an  a  liUici- 
brown  pVecit'itJite.  Thv«  pr^dpUate,  aiterbein^  vaahed,  drinl,  a^ln  «rBsh««i  vith 
Miwrn  mmtrr,  RtiJ  again  drietl,  rc«fi£iblfrd  |>uWen$ed  glsDce-coftl,  anci,  though  not  at  pf* 
frc'ib  uniform  fom[t«^sitii>n,  contains,  on  llie  arerace,  69-6  p.ci  C,  A'\  II.,  anil  *'2  N- 
IVrli'itr*.  llicirforp^  f  *MI'*0*  (calc,  fiO'&  C.  42  H.,  3*9  N.),  formed  from  J  mi.  pbl-vo* 
|lucit»,  1  at.  antmonia.  and  2  a.U  oxygeUp  widi  dimiiulion  of  G  at.  watrr. —  J.     {U 

ttfpu'ouH  iilMia^  phlnnimiuc  is  c*iloured  dark  and  decomposed. —  H.  U 
docw  [iut  rhIiicc  sihrr  from  its  euhuicm  when  heated  tlica*vrith, 

(  ,,%.     rhloramino  is  spjirinjrly  wdiitile  in  o>ld  water. 

I^itbii'  not  I'olnur  stsq^kM^irulf  uj' iron^  or  fonn  a  precipitate  w; 

i»r)ifrt*(  twfUitr  uf  Uitti  or  nitrttU  of  siivrr. 

U  iniitt'H  with  iiridfe.  fomiitig  salu  which  crystallittc  well,  aiid  arc 
iMili(blo  iu  ulcohtiL 

>  /^A/i*j*tiwiiW. —  A  solution  of  jihlorauiine  iu  dibitc  snlfibi 

\'\v\i,  ;■-  by  !i}K>ntanix>ttH   vvujMiratioin   long-,   yelhtwish,    kwitl 

nof'dli-i*,  wlmh*  when  ln'atcd  over  the  water-bath,  acquire  a  briglt 
yollow  tvhMU'  and  give  off  y-3i*  p.c.  water  (2  «.  =.  9-87  i».c  ) 

pritil,  Hla«iw«t3  &  PfBWidkr. 

CWNlI"ty,HO ».  134    ,M.    77*01 

fi()»   .       „ ,     40    ....    22-99    ....    21-Sfi 

C«^U70*,S0»,Ut)  1T4     .      100-00 

llliilirrti  dmihtw  (he  fomnUj  in  •ecord»t»ce  with  the  bibaiicity  ofralphuHe 

/;  "  >ytu  ^f  Vhhrmmnt.  —  Pbloraminc,  on  which  utroiig-  hydm^ 

,,l,j, .,  p^iured,  crmtdtles  tn  a  mmdy  nowder,  which  dtst;<>lvo8  when 

hirili'd.  toid  »*i'piitJiti'H  iin  eouling  in  yrllmv  f^hiniug  liuuinn*,  i«rhj 
inimlNfMiK   •*'    ""'   (inhydniUB  eaU,       Aftec  wohilion  in   wtitcr,  wliil 

,,,,(,,11, fni  liiiiiiutt-  aro'shiwly  obtained,  which  tuni  yellow  at  lot)* 

f/Uit  lid  ml''  P*"-  Wiitir^Ual.  -  1002  p.c.) 

IhHr^.                                     HUuiwctx  &  rfauttiUcr. 
iji-   „ 72*0    «..    4<'a9    «4-7a 

H -». 1*0    ."      «'W 

v  n         .  .«.. 8  0    .«.      4'M     <'88 

(M  « 3»tt    .«^     I9M 

, ,  jto-a   ...   ii'9«  2i'&i 

—    ^  I 

,      MM  Iu  I      ...  loi-a    ...  itKuro 
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Nitrate  of  Phloramme, —  Phloramine  dissolves  rapidly  in  warm  mode- 
rately concentrated  nitric  acid,  the  solution  yielding  the  salt  in  shining 
bronze-coloured  laminae  and  needles.    (Decompositions  p.  70.) 


12  C     

at  100» 
72    ... 

Hlu 

.     38-29     .... 

..     14-89    ... 

4-25     ... 

,.    42-57    .... 

IweU  H  PAinndler. 
38*23 

2N 

8  H , 

28    .., 

8     .. 

14-59 

4-67 

lOO , 

80    ... 

42-51 

C«NH70*.N0»,H0  .. 

188     .. 

..  10000    ... 

10000 

Acetate  of  Phloramine, —  The  solution  of  pliloramine  in  glacial  acetic 
acid  dries  up  to  a  yellow  varnish  without  forming  crystals.  When 
water  is  poured  upon  it,  there  remains  a  yellow  powder  which  when 
heated  partly  melts  to  a  resin  and  partly  dissolves. 

Oxalate  of  Phloramine  crystallises. 

Phloramine  dissolves  readily  in  alcoholy  but  is  insoluble  in  ether. 


Acetyl-phloroglucin. 

Hlasiw£tz  &  Pfaundler.    Ann  Phann,  119,  201. 

Chloride  of  acetyl  (u.  191)  acts  on  phloroglucin  even  at  mean 
tem'peratures,  and  at  higher  temperatures  converts  it,  with  evolu- 
tion of  hydrochloric  acid,  into  a  white  crystalline  mass,  which,  after  the 
excess  of  chloride  of  acetyl  has  been  expelled,  may  be  recrystallised 
from  alcohol. 

Small  colourless  prisms  which  give  off  acetic  acid  when  heated. 
Insoluble  in  water. 


24  C 

12  H    

144     . 

12     . 

HUsi 

...     57-14     ... 
...      4-76    ... 
...     38-10     ... 

wets  &  Pfsnndler. 
memu 

56-78 

4-97 

12  0    

96     .. 

38-25 

C"(C^H*0»)»H' 

•0«  252     . 

...  100-00    ... 

100-00 

So  according  to  tiie  analogy  of  benzojlphloroglacin. — Analyats  gives  no  means  of 
d^ermioing  wfa^er  1,  2t  or  3  at  acetyl  have  ent^ed  into  the  phlorogladn  in  place  of 
hydrt^en,  ioaamnch  as  all  three  products  would  hare  the  same  percentage  composition. 
(HlasiweU). 


Benzoyl-phloroglucin. 

C«H"0"  =  3C"HH)*,C»H»0». 

Hlasfwetz  &  Pfaundler.    Ann.  Pharm,  119,  201. 

Produced  by  the  action  of  chloride  of  benzoyl  on  phloroglucin,  and 
purified  by  boilmg  with  alcohol,  in  which  it  is  nearly  insoluble*  Small, 
white,  shming  soileft. 
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CiBH>«VlNUnS  Cmi»B> 


M  C  . 

—  .  .  =^'' 

4  11     

73*^9 

12  O 

IS    « 

4ft     . 

4  31 
22-10 

C^C»«BKF>»HK)»  _ 

438    „ 

It»^  

loroo 

Cflr»<>-*jdritl€»  C«'H»0». 

Starch. 

c«»H"<p  or  c»ar<r. 


KracnnofT.    (1811.)    Sehe.  i,  lli.— 14,  $88;  Sdttr,  X,  Bt.  1,  144. 
Si  uutoi.     SdVer.  .V.  B^  1.  134. 

VocEi.    Sdhr.  5,  80 :  G^.  4i,  12^—  G^  U,  167. 

Bekzeucs,    awm  Ckim.  95,  82.^  Jml  ilUrv.  SO,  89;  ^.jar.  C&«m.  17, 

1^1 ;  Omfi.  tmL  1839,  5^8 ;  Amm,.  Ckm,  F%y$,  70,  lib. 
Iljixmx.    Amm.  CUm,  Pkfi.  10,  219. 
Tb.  de  S^rs&infci:.    uAm.  Cint.  iV^.  2»  387.— lU  979  s  &A«*.27,30h 

.V.  TV.  i,  t,  i\2.—  MM.  mmnn.  5S,  260;  atar.  ^.  Aarm.  19.  578; 

Jiehr,  67,  188  ;  /^.  Si,  194. 
COCTEKCHJL.     i/.  .Akarvi,  7t  267^ 

Gatbhof.    ^mc  Obni.  i^jr.  31,  337 ;  X.  IV.  IS,  2,  89. 
EABtAlu     ^m.  Sc  Mf.  ^.--ilMk  <la  Sc.  d'cittrmiim  8,  21(. 
IH&KcXTArT.    J/rm.  S^  ia  Soe^  cr»fr.  tfii^nieirft.  183S,  ]4€w 
iinoocKT.    J.  CVm.  n<W.  .%  '^6 ;  JTir.  Arch.  31,  276}  Bbalf*  Jmm.  CUa. 

i^.  40,  1*J ;  .Sriip.  56,  78 ;  .V.  fr.  19,  2,  93. 
Finv.     ./.  (Am.  Ht^  2, 2f37.— 9,  507  4c  54^9  ;   ^wi.   OUi.  PA««.  53. 

82;  alaetr.  /jc4>r.  89,  n9.~/<Mf.  103,  1S5;  afctftr.  /^igy.  37,  IM,— 

Ctm^.  rmd.  14.  333;  via*.  PkarwL.  SO,  93;  J. /r.  ^A^i.   17,   185.— 

C^  rw^   18,24u,—23v  337.— 25,147.— 48,  67;   aU*tr.  Chim. 

f«rv  1.233;  .V.  ^.  PAotm.  35,   106:   /wf.  1859,  2ti.— ^im.   dni. 

/V<  61,  355.— iV.  ^)tit,  .Kr-.  liitf.  iSoc  10,  58,  65,  8,  161 ;    Am. 

Ckm.  .Pij*.  65,  2^5 ;  *l«tr.  J.  pr.  C^^  14,  65. 
Patkk  4&  FneoJU    J.  CAw.  mWL  9,  582.—  Amm,  Ckhm,  F^  5«,  S37s 

y.  ^.  CAm.  1,  288 ;  ftbiAr.  iS^.  37.  I^;C 
CtmrBCi  L.     /mT.  62,  256  ;  abstr.  i^.  32,  398. 
DvMAt.    Imtt.  to,  82;  ftbelr.  Ajy.  37,  174.— IVmtddt  C4mm  iyyttyA 

4M3> ««,  6,  8].—  Xm.  dai  Stu  Mtar.  1839. 
BiotAtPusox.    ^».  ca«i./V-^2t72!  &to.68,163;  alMtr.  A99. 

S2y  160:  .4IUI.  i^ham.  8,  209. 
OrteDi-TjJUi¥.     Amm.   CUn.  PAyv.  56,    225;   •'.  /tr.  CJmu  St   S29; 

«t»tr.  vt-n-Pftann.  13.  71 ;    Po^.  37,  IIH.  — ^■«.  C*o».  Pl^  57, 

108.—  Anm.  Ckm,  FAjif,  64X  32 :  ab«tr.  ^im.  /%m.  17,  Sfi;    iW. 

37.  141.—  Anm,  CAok  i%«.  61,  66  ;  J.pr.  Okem.  7,  2u5. 
FKirzcHE,    Bijf*  32,  19a 
MtlUM.    /.JM*.  C3Uw.15.299. 
i^.Si»SI9. 
ItKMUV.     /^i^.  37,  114. 

Amm^aum.I%^,7X  167. 
ICH.     Pbgg.  55,  221  s  X  Aum.  OUm.  i%k  7,  27. 
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tiOT.     N.  Ann,  Chim,  Php,  11,  100;  Inst  3,  I'd. 

LONUEAU  DE  Cakolles.     J^Pt?.  ScicftL  15,  69  ;   ftliBtr*  J.  pr.  Chirn*  33^ 

439;  Ann.  Pharm.  &2,  416, 
v«  Ealixowsky-    J,pr,  Chem,  S5,  193- 
FEiiLrNG-     Ann,  Fli<inn,  55,  IS. 
SfinvARZ.     Ann.  Pharm,  70,  b^. 
Balling.     Gahrunffs^ch€7nk^  Pra^.  1845,  2,  11. 
ScHLEiDEN*     Gi'iindzuge  der  imssensck,  Bot>    Leipzig^  1849,  1,  176. 

DiAK*     Frt/we  o/tiiffererU  kinth  of  prepared  ve^f table  food^    Cambridge, 

U.S*,  1854- 
Bkchamp.     Compt,  rcj^d,  39,  653;  /KyfM854,  338;  J,  pr.  Cfiem.  64,  38; 

Pharm,  Centrhl  1854,  865,—  Compt.  rend.  43,  1210;  N.  Amu  Chim, 

Pkifs,  4a,  458 ;  abatr,  Im,  1856,  234 ;  /Inn,  Pharm,  100,  364  ;  J,  pr, 

Chetn.  m,  447, 
Kageli,     Fiorrt^  ISoUj  Nn,  38  —  41;   abstr.  Phnrm.  VieHdjahr.  6,  256* 

—  I}ie  Starlmehlkornti',  1858. 
Tr^ul.-    CompL  revd.  47,  685  &  782  ;  IvsL  1858,  358. 
NlfiFCK  &  Corvisart,     Cwm/Ji*  re^jt/.  49,  368  j  /isf.  1859,  287;  abfltr, 

^nw.  PAorm.  113,  112. 

Memoirs  v^pcGkdfy  rcltttittf/  to  Iodide  ofStarch, 
CoLiK  &  OAULTiEa  DE  Clai'bry.     Ann  Chim,  90,  93;  Schtt\  13,  453; 

GiV6.  48,  298. 
STBo>[ErER,     Gilh.  49,  14^, 
BRur.NATELLl.     Am},  Chini,  Phy$,  4,  384. 
01E5ECKX.     S€hu\  43,  367. 
Payen.     J.  Chim.  mtd.  8,  513.  — 9,  449;  Amu  CJtirtu  P/ttfs.  bS,   109  j 

P&gg,  39,  624  ;  *>Aw'.  69,  85.—  /.  Cftm.  me'd.  9,  648  &  705.— 14,  2(59. 
Langlois.     ^,  Phuntu  20,  576. 
Jacquelain.     ^w«.  t'A/m.  iV/ys.  73,  19G. 
FtLLiCTiER.     BuU,  Pharm.  6,  288. 

Blondlot,     N,  Ann  f%m.  Phfs,  43,  225  ;  iV.  ,^.  PAcfrm,  28,  45. 
Bechami".     N.  J.  Pharm,  27,  400,^  28,  3t)3. 
Pjsam.     Compt  retid.  43,  1118;  J.pr.  Chefn.  70,  382. 


Memoirs  velatutq  csppciaUtf  to  soluhh  »farch. 
Maschke.     J.pr,Chem,  5G.  409;    Pharm.    Cattrhl.   1852,  609;    J.pr, 

Chan.  61,  1  ;  Pharm.  CenirhL  1854,  337;  N.  J.  Pharm,  25,  237. 
B^fiAKP.     See  above. 


Starke^  Satz/n^hl,  KraftmaMj  Amylum^  AmidoHi  Matiire  airf^fladf*—  Known 
to  the  ancieuis  ;  ]7rcpitrcd  from  wheat,  ORpeciaSly  in  Crt'tf  and  in  Egypt; 
nccorJing  to  Dioscondes,  it  was  callud  uftyXav  Ly  tlie  Greeks,  bccauHoit 
conltl  be  obtained  witliout  grindiiijp;'  with  miU*8ton<?a,  It  was  first 
BCparated  from  i]our  by  Beccari}  in  1745. 

Sources.  Starch  is  very  widely  diffufied  in  the  vegetable  kingdom. 
It  occurs  in  variable  <)tmiitity,  for  a  time,  at  least,  in  every  plant  that 
hae  been  examined.  It  is  efipecially  abundant  in  certain  familieB  *»f 
plants,  and  occurs  in  very  hirge  quaiatity  iii  e*.'rtatn  orj^an^,  especially 
in  the  aJbumeu  of  tlie  eceds  (not  in  those  of  acotyledons  :  Wahlenberg 
JV.  Grhl.  81,  108),  in  the  cntylcdonH  of  the  embryo;  in  the  pith  of  tjie 
*item  and  stalks;  in  biilbg,  tubers,  rhizomesj  and  roots  ;  alsuin  the  bark 
fttid  sphut  of  trees  in  the  wintcr-seasoa »  aomctimca  in  the  flowera.    Jt 
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ie  enclosed  in  vegetable  cells,  wliich  It  oftuu  fills  completely,  or  is 
tered  therein  in  g^rannlcs,  but  is  iievrir  attached  to  ttie  cell-waila  (Payea 
Comjit.  rend.  IS,  240) ;  acconling'  to  Tuqiiu,  on  tlio  contrary,  the  eUrch 
grauuIcB  are  attached  by  their  hiium  to  tha  wall  of  the  ceil,  St&rch 
luay  occur  in  the  cells  of  all  orgiins  of  the  greater  number  of  plants, 
but  not  in  the  youn^oat  cellidar  tisBue,  winch  is  cf»nij>osc<l  of  nititi- 
genfiim  matter  and  cellidoso;  thus,  it  does  not  occur  iu  the  «|>ougiol« 
of  the  roots,  the  youngest  leaf-buds,  or  tlio  j^oungest  forms  <if  tho 
iiower,  in  the  interior  of  the  imimprcgnated  ovary,  In  the  epidcnuis  and 
cells  lying  inuncdialely  under  it,  or  in  the  vessels  and  iiitercellul'tr 
pasBugcs.     (Payen.) 

Woody  plants,  which  are  green  in  summer, con tainin  Bpring,  beforo 
the  comtnenyement  of  veg'etation,  granular  starch,  which,  as  the  sap 
bc^^ius  to  move,  ia  gradually  difi8<)lved  from  "wilhout,  inwards-  It  is 
distributed  through  all  parts  of  the  stem,  both  above  and  Inflow  the 
purftice  of  the  gi'ound,  in  the  ct^lls  of  tlie  parenchyma  and  prosencbyma, 
Iwing  moat  abundant  in  the  underground  wood,  less  in  the  stem-wood, 
least  in  the  branch  and  twig-wood;  but  in  Fot/tts  Sj/ltytficti  mnl  {'arphtus 
hetulu^y  it  is  most  abundant  in  the  cells  of  the  nieduHiiry  raya  of  tlio 
yomigest  shoots.  (Iladig,  J.pr.  Chtm.  5j  217  ;  Ki^t;  als'i,  WahlfnlK^ri;, 
IV.  Gthi.  8j  108 ;  Robert,  J.  Phurm,  4,  ,?45  ;  Hiincft  Id,  J.  P/tonrt.  \*''.       i 

Starch  has  been  found  and  partially  examined   in  the    f'lM 
plants,  among  others;  in  pouie  t'<?J»yt'rra'<>rold,  Meyer);  in  ^ 
but  not  in  all ;  in  the  stalks  of  Li/copodi'araT  (not  in  the  ficeil^: 
in  the  celhdar  tiKsne  <">f  the  atom  and  hranrhes  of  soiuu  A 
in  the  Iraf-hnds  of  Marc/uiufia  ^nd   hdniUann  (Vogvl,  Lini<'- 
J,  pt\  CA^wi*  ^i\  S85). — In  the' roots  of  Arcttum  f^fp/nt,  Afri^pa 
dofiua^     Polt/(fOHuin    Bistorta^     Spir(sa    jUipentliiia,    kSt.Tvp!tul*tnti    < 
Sambuciut  JCbtifne^  and  iV  niffra^  Jmpei-itorki   0»tr\tthmm^   Uuuium    / 
OfwrrtHWin,  Oruhm  tuherosaSj  several  species  of  Jiuuns.^^  //i/n*/-»/'f"  < 
(Pannenticr);  Convoh^ihsJaht/tptjfmi] C\ TurpethnTtt,IiAoimptt'' 
H.  r/iftfionticum,  Pironiu  officittatis^  Vaierinnrt  nfficintdi^^  ArifitoUn  h^M 
tiii»^  and   A.  Scj'pctitai-m^  Poh/podiitin  Fi/ij*  uuk%  (rfum  whttnttm^  .1 
Oniatttjit^  Pnttjiina  vescuj  Xt/mpfura  ufLa,  Jfru.%nii:a  Xapus,  Imuvv    " 
Apium     p€ttvifiiftHtHt      i.*rtH\i    ifio'ica^     Ihmcus     Carota      [at  ^ 
C.  Schmidt  {Amu  Pfatim.  8:1,  32tl),  it  ia  not  found  in  this  ptii:! 
ftccording  to  Wittstein  (/^A<irw,  ViM(fJ<iftr.  2,  122)  it  is],    Tn; 
majus  (licit  rn  the  roots,  Uit  in  tlie  stem,  leaf-s)aJks  and  seeds;   I 
feld),   in   vjirioiis    K|«^ci*'S   uf  Itumrjr^  Utti/ra  xi/frfstn\  (ti*ft*yi'vhit*i 
Cochh<tn<t  miiKufiriti   (in>I;  in    fht*  seeds,    HiiNfffM).     Aitftn 
Omj/ivi irpvifwt,  IIumuliiA  Lvpuhis  {Hoitf^vi-,  J*  Phann.  •1,542):  ' 
sifraira  (nut  in  Lhe  part  of  the  plant  gmwing  above  ^Toumi), 
in  the  rrxits  of  7'i  ujhichw  Mur n't ttn it m^  o^  various  species  of  / 
OfcftidoraVt  frtitacrte^  Jitjuuhrif!iv^r>r ;  spuhngly  in  the  neveral  ^i**-- 
Hnmra',  iKitat  ul!  in  tlie  n^^tsof  tSi/ntimmiT mui  'frimfh/itaiitup {}ln}u 
of  Crphith'.t  lprr*tnM„hn  (\V^inigk/  \VinK  Ahtth  iS(r.  5,  1 !}(!),  /' 
(Panncntier,  Itii-gi-l,   J^ihrh.  pr.  Pharm.  Tv  30),  CfKatiuji  im' 
iMoca  jKi/im  (Pay en)  J  of  various  s|»iH!ieR  of  Arvm^  Cai 
tum^  Tarious  »()Ocie«  of  Jotropfta  (Uicord,  Madianna, ,/,  /  •  ; 

Schw,  69,  241) ;  of  tiintiltu"  Sarsa^yrtnfhi,  VitTtcus  Carottx  {  n 

tbo  labors  of  ScUmum  inbafmntu  of  OrchiiUtct^y  of  Aptji.,,,  ^  ■•  i  ^  .<,>  *  i*) 
of  ifwmaa  Bataiem  And  /.  opfrcHhta  (Buchner,  Itrpfrt,  dl,  Hft.n),  firaA 
crrnttta  (Paycn). — In  the  root-stocks  of  Maranta  anmdinac4a  tod 
Jf.  indica^  of  rarioas  njxscios  of  Canna  (Pay en,  PVitzscbe^  S(A1iltab 
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l?icoi*<J,  Madiaiititt)  J  Ztn  Mats  (Payon,  Schleidcn);  Zimihet^acetr  and 
Diogcoror  (Riconl,  Maiiiauna,  ScliSeidcii ) ;  Hcdif^hhtm  (Fritzeche) ;  T'ern- 
tnim  ft/Un/i,  Acojits  OrftwtuSy  Iris  ffermamat  (Robert)  ;  Curcuma  ««- 
ffVJifiJotin  (Gnibotirt) ;  Curcuma  kucorrhuiU  Ctrax  orenmitj^  Anathemm 
luHitrtjictmu  IritlaceiF,  Lathraen  sqitamaritt  {i^Meiilen).  —  In  Ute  nodular 
rtMits  of  PicarifT  vermt  (Schlekleii),  —  In  the  bulbs  of  Lih'tice^r  and 
Cokkiftcftr  (ScliloidoTi).  —  In  the  stalk  of  Bfrnhordui  difftt^toma 
(Schiciden)i  in  the  waod-steta  of  At^j^cttlus  Ib'/ijiwdJidiriunti  Corpitms 
JieiuluA^  and  vnriona  BpocipH  cif  Poptthts^  Sa/u  anti  TiHity  atiiounting  to 
butwecn  ^  and  20  percent,  of  the  wood  (Ilaitig'T  vid,  sup.) ;  in  the 
wood-Bleui  of  Cffiiidcis  luid  species  of  Sftgiis  (PayriiT  tjiijb«mrt,  Setilei- 
ii  VII ),  C'ti^Uicfftv  ( Wi.y  oil),  likiifi  TanlriTniitP^  I  ^k^hihtteh  \a  segn  ine 
(?^chleidcn)^  ArnrttJo  saccfirrtujhn^  Phanix  funiniffra  (Guibourt).  —  In 
tlic  Imrk  of  A^jOxuthvs  (jlfniduhsit  (Sehluiden),  spunugl^v  in  the  bark  of 
Pinus  sj/hrMfiHy  Pitpulua  ifii/rti^  Lmtruii  Mnjisot/^  Oe(i£'iw/rt  .wnnanteni^LS  tind 
€r,  Jomai^aists^  iJnmi/s  Wintrn  (Iliinefeld).  —  In  the  thic-kcned  pareu- 
chy  ma  of  the  leaves  of  Marafiia  (SehleMen).  —  In  the  green  partw  of 
Cfintopoditim  frmbiosio'ide.'iy  AchUhui  miliffoiiuut^  ftit/fopsi.s  <iJficbi(iHs*,  Tcu- 
nium  manany  Atnpd  Jiffhdonttft^  Cch'tufufn  tiJJk'i^ttU'a  (Iliiii(.'f<jkl),  —  In 
the  flowers  (not  u\  wliite  titiwcrs)  of  Tntpifohim  uutjus^  Hdiwtthns  anrntus, 
Oetwlhrrtt  tjntudijfoni,  PatentiUft  punu-n^  JlcJiupm^  7'*iffett}s  erevta,  (Ilune- 
feld,  J",  pr.  Chan.  1ft,  87).  —  In  lititipe  apples  and  ]>oars  Doberoincrj 
J^pr,  Chein.  28,  167;  Pnyen,  Compt,  reiuh  53,  813).  The  eiislenre  of 
starch  in  anripe  fraiEa  lins  b«en  denied  b^  sume  nutbors ;  bnt,  aci^rdrng  to  Payen,  it 
in*y  alwaj*  be  found  io  unripe  fruits  baring  an  ncid  juice,  if  the  following  method  of 
obMATiition  b«  adopted  :  A  tUin,  v«rtical  filtce  of  thv  fruit  it  cut,  and  immedintelj 
ptrniged  mto  water,  in  order  to  Bvoid  the  action  of  ihe  air  on  the  colouring  matter 
coaCained  ia  it,  and  to  remove  from  its  sarf^cc  bI]  tbnsE:  soluble  gubstanccs  wljieh 
miebl  absorb  iodine.  After  thiB  waihiii^^  ati  aqueoiiSi  Eolution  of  iodine,  slightly 
a1t»Ko1iKrd,  i:a  stibatttutcril  for  tlie  wattT,  and  tbe  slices  are  left  anJer  the  inAuettce  of 
this  solndon  for  an  hotir  or  two.  Applies,  pearH  and  quSnces^  whicb  hare  attained 
to  a  quarter  cr  half  tbfir  development^  eihibitt  when  thus  treated,  the  bbe  or  deep 
liolec  colour  which  indicatei  the  preienre  of  starch.  In  the  seeds  of  Grmnin* 
aceft  (in  the  c^^reale,  however,  only  for  a  short  thue  before  and  dnring" 
maturity;  IlUnofeld),  of  Le^miin^gO',  Ch^<>j>odmcef^j  Aiuarant/iactfff 
Car^op/{tji/w:ea\  PortutacviV  {Treeul)»  of  B€Ut,  rnf^/aiis  (Payen),  Mota^a 
americami^  Lttttnts^  Afcfin  seyftpeivirttis  (Rioord),  Zf/t  MtttJ^j  Or^fm  anttit'a 
(Payeiii  fj^ssalg^jei  J.  Cfn'm,  vted,  22,  4)^  A/pt'tifum  Cm'tiumftmnm 
(^chleideii),  Ctisfama  rescn  {Blanche  di  Como^  37'b  ]\  c*;  B*  di  Ort<T^ 
88-02;  Vfif  Trm-ttglUi,  2:^0 1  VaUdlma.m^'^  p.  c.),  (All)lni,  Wkn,  AAwL 
Her,  13,  r»<^2).  Atacufux  fIippot:iuitiuutfi  (Flandiii,  BcUoe).  Tfteobroma 
Cacao  (LftHipaditiK,  Huchner,  Hep^rt.  58,  Ififi);  not  hi  the  seed  of 
Thfiihromn  Catao  (Deleher  &  r'hevallierj  J,  Chim.  sn&d,  14,  467 ; 
ilt-rxog',  J^.Br.  Anft.  .HI,  21G),  in  sonio  varieties  {Bley,  loc.  o't,).  In 
Trchaia^  the  exsudate  of  h  p|x:-eie8  of  Echtvops^  probably  a  native  of 
Syria,  to  the  amontit  of  (>^;'5i  ]ier  cent,,  tjgetlier  with  trehalose  and 
gum.     (Gnibonrt,  Cooipt.  rend,  4C,  1^13*)  . 

Starch  ia  formed  in  phifits  otdy  whert  the  nutriment  m  in  excceet, 
^od  ia  dissolved  aod  used  up  at  a  later  stage  of  the  vegetative  proceas, 
when  the  nntrioient  beeomea  deficient  (Payen):  it  ia  probably  formed 
from  veg^etahte  nmeus  (Sehleiden).  IkTorc  the  starch  appears  in  the 
<x-l!s,  they  are  lilled  witli  a  (^atmlar  or  homofix^noiie  masA  ( protoplmma), 
the  development  of  which  ie  slower  than  that  of  the  celJ,  bo  tliat  it 
fipreadis  itself  in  a  hiyer  of  varying  Ihiekness  over  the  inner  surface  of 
the  cell,  etivel"pingthe  rmdeus  iJerhaps  already  present,  aiid  sometimes 
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Bprcadinff  in  ft  thread-like  form  over  its  eiirfao© ;  tlic  etarch  \b  moat 
fremientfy  formed  in  this  protoplasm  a,  more  rarely  on  tlie  snrfaoe  or 
in  tb<;  interior  of  the  nijctcns*  (Trt^ctil,  Compt.  rtnd.  47,  782.) 

On  th«  qtiAnlity  of  «tArch  in  iliirerfzit  parts  of  pUrtts,  u^jriliA^  to  lOiKlter  {Aum. 
Phdrm,  58^  21;*),  B*e  tn  Gmrlin'g  tlandkuah,  Bwid  VUI,  PhyUchtmie,  i.  672;  aAm 
Gerhardt*§  Traits,  (om.  ii.  p.  486. 

2,  hi  the  Anmnl  Kitiffihrn*  In  tlie  Bploon^  liver,  kidneySt  mncotu 
inernbrctnc,  bladdt.'r,  and  brain,  in  variable  quantitfee,  sometiines  in  the 
mucus  of  the  bronchlse  and  bladder,  in  tbe  urine,  in  cancerous  nod 
tubcrcidous  exeudationa  (Carter,  N,  Ann.  C/nm.  Phjs.  56,  351* ;  Hep.  Chim. 
puTfy  1,  i75).  —  AaubHtancG  resembling  starch  ifi  found  iu  the  oiiithelixl 
cells  of  the  niombnines  of  tbe  amnios  and  placenta  ;  in  the  cpidemul 
cvlU  of  the  Hktn^  gums,  and  tongue  ;  in  tfie  epithelium  of  tho  Btomadi 
and  intestines  (Rou^t^  Compt.  rend,  48,  792;  Hep.  Chim.pmt^  I,  895). 
According  to  Dobson,  it  occurs  in  the  Hecretion  of  the  P^i/lla,  an  inAOct 
which  lives  rm  the  leaves  of  tiie  Eucalr/pens  (Trecul,  Cojupt.  rend,  47, 

On  animal  amyloid^  n  fiub^tonf^e  pearly  rfscmbling  stircli,  leo  Handhwtk 
Band  V11I»  Zuochti»ity  8.  lb  \  the  rtrent  obserVAticms  of  Krkut6  ttnd  FnallUky 
{SeAmi4t*t  ntfdir.  Jahrh.  103,  7  and  10)  ^  on  Ibe  (not  jet  isolutsd)  vcf^eUble  imylold. 
lee  Vog«t  lb  Schleidt*!}.  {Poss-  4€.  327),  —  The  hordein  or  cwvidin  found  b;  Prom 
{Aim.  Chifn,  Phy$.  S,  3^9)  anil  GiziOj  in  the  grnin  of  barley  ond  in  mLixr,  is,  ■civrdiag 
ta  Bnconnot  {Ann.  Chim.  Phyw.  Xi^  U9)  and  Guiboort  (X  Chim.  mM,  5,  158; 
Sch}e.  56,  n^)i  A  mixture  of  vood^  fibre^  Btarcb,  lad;  mtro^endug  matter, 

Pf^ptUfitiou,  1.  Fmm  Whent, — Whofit-starch,  Wtizenstiirhmthly  Wa 
ttmtarkt^  Auwhm^  Amuhne, — Wheat  after  being  softened  in  culd  wal 
IB  proRfled  under  mill-stonofl  or  rollera,  or  in  bags  under  water,  us  ' 
a«  milky  water  nins  off  from  it.  This  liquid,  -wlun  left  to  itself,  dej 
Htarch  containitig  ghitin ;  the  hitter,  however,  dissolves  for  tlie  most 
in  the  su|>ernatant  liquid,  whieh  gradually  turns  sour  (sour  w«ter)»  and  on 
decanting  this  add  liquid,  rei)CatDdly  etirring  up  the  stjkfeh  with  freeh 
water,  and  leaving  it  to  settle,  it  is  at  leugtli  obtained  pure,  and 
be  dried  iu  euitable  desiccating  chambere.  —  Wheat-flour  is  mixed 
4  to  5  volumes  of  water,  and  \  to  -^  vtih  HOur  wnter  obtained  fi 
former  operations;  this  sets  up  a  fermentation,  which  lasts  from  2 
4  weeks,  aocffrdiug  to  the  temperature,  and  is  intemipled  as  soon 
the  rjitfogenisi'd  substancea  arc  decomposed  and  dissolved, 
sediment  of  starch  which  remains  at  tlie  end  of  a  fi*rmentatioD» 
re|.»eftledly  washed  with  water,  lifted,  and  dried  in  deHieattug  cham- 
bers,-—Starch  may  be  freed  from  glutin  by  means  of  eiddj  <liliit<^  pol 
ley  (Kirchlififf),  or  by  distilled  viiiegiir  (.Sau^surc),  fn>m  t«ieix*s  of 
aiid  other  nmtter,  by  prolonged  treatment  with  cold  water,  alcohol, 
ether. 

2,  From  Poiotot*.  —  Potato-aturch,  K<trUiJf>htHrhnfhty  l^scuk. 
Washed  and  niHjM'd  potatoes  are  drenehed  in  a  sieve  with  ft  etmtmi 
stream  of  cvild  water,  and  (he  milkv  hquid  whieli  nnis  thrmigh  is  set  asidi' 
for  a  few  minutes^  1(11  the  hcavu-r  irnpnritieB  have  settled  dowu,  and 
thru  left  to  stand  for  ,1  nr  \  hours  in  another  pan.  Tbe  starch  whicJi 
collects  At  the  Iw-tttom  of  tho  clear  liquid  is  stirred  up  with  wuler, 
jMiuri'd  tbn^ugh  hair  sieves,  then  left  to  scHlc,  rejieutrdly  washed  with 
cold  water,  and  drieil,  first  ou  plates  of  gj-psuni,  at'trnvards  in  deeic- 
CfttiDg  chambers.     The  starch  thus  obtained  is  puritlcd  by  auccceaivr 
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waalilng  with  the  following  liquids: — ^1.  Cold  altwhol. — ^2.  Waters- 
Si  Water  containini^0'D02  p.  c.  hydrochloric  acid, — 4,  Water. — fj.  Water 
coutaiiiiiig  0-005  p»  c.  potawh — W,  Water.  (Payen),  Alter  this  treat- 
ment, tht  slaivh  contiiins  liydrochloric  acid  (Jacquclain,  Gerhardt  Traite\ 
2t  4tt6),  but  may  be  puritled  by  boiling  with  alcuhol  coutaiiiing  O'l  p,  c. 
hydrate  of  potaali,  then  washing  with  pure  alcohol  aud  with  water. 

3.    From  the  root-spronU  of  Maranta  indica  and  M,  arundinacea. — 
lAmorican  starch,  Arrow-root. — Mode  of  preparation  the  same  as  2. 


I 


* 


4.  Fhjm  tht  roots  of  Jantpka  Manihot. — Tapioca. — The  washed  and 
d  roots  are  prc&fied  in  bags  under  water ;   the  starch  which 

ates  from  the  niilky  liquid  ib  mealy  tapioca;  after  drying  upou  hot 
plates,  it  becomes  granular  tapioca ;  the  portion  of  the  pulp  which 
remains  after  washing  and  pressing  is  spread  out  on  iron  plates  in  a 
layer  1  or  2  uicbes  deep,  and  strongly  dried  into  cakes ;  tliin  is  Cassava 
bread;  when  pulverised  it  foruiR  .^fanjal'  Jiour^  and  when  agjiiu  healed' 
on  iron  plates  till  it  swells  up ;  Mandiokka,  (8urcan,  /.  Pharm.  20,  G22). 

5.  From  tftfsttvi^f  ofsever<7t  ,^pccic^  f^f  Sfifftis  ami  Ct/cas. — Sago,^ — The 
starch  is  washed  out  of  the  pith  of  the  stems  ou  sieves  in  a  stream  of 
water,  then  left  to  settle^  washed  on  cloths  or  mats,  rubbed  when 
lialf  dry  through  nietal  sieves,  and  when  thus  grauulatedj  it  ia  dried  at 
about  60°  in  ovens  of  peculiar  construction. 

6.  From  Rke. — Rice  is  heated  with  weak  soda-ley,  which  dissolves 
the  nitrogenous  impurities,  and  leaves  pure  starch  (Lasaaigno,  J.  Chim, 
mttd,  22f  4),  then  with  a  solution  of  borax,  cream  of  tartar*  or  some 
other  Baits,  to  facihtate  the  separation  of  the  starch  from  gbitin. 
(Colmanu,  ^ep^  of  put,  inventiojis^  38j  1780 

7.  From  Uorse-chesinuts,  ^c. — ^The  same  method  as  in  2,  excepting 
that  the  starch  is  likewise  well  washed  with  aqueous  carbonate  of 
sodaj  to  remove  the  bitter  principle  (Flandin,  Compt,  rend,  27,  349), 
or  merely  with  water,  like  potato-starch  (Belloc,  Compt,  remL  28,  83)* 

Properties,  White  shining  powder,  soft  to  tlic  touch,  grating 
between  the  fingers  or  the  t-ccth,  sometimes  consisting  of  amorphous 
raaasesj  but  more  frequently  oF  gratiulas  recogoisable  by  the  laicro- 
soope.  —  These  granules,  of  various  diameter  (from  ^^  to  ^^  of  a  Ime, 
Fiizaehe),  (from  -ItiS  to  '002  millimetres,  Payen),  and  fonn  (Payen), 
(mostly  cgg-shapedj  according  to  Fritzsche  &  Sehleiden),  have 
generally  a  Bmall  eccejitric  uucleus  (Fntzj^che'a  mwhus;  Schleiden's 
centred  eaviti/)^  surrounded  by  la^'crs  arranged  concentrically  one  over 
tltc  other  (Fritz^chc,  Payen,  Sehleiden).  These  envelopes  mcreasc  by 
Ihc  Buccessivc  doptfsiliou  of  new  layers  within  the  (tld  ones  (Sehlei- 
den )^  so  that  eacli  layei'  i«  younger  and  less  conipactly  aggregated 
than  the  one  which  inunediately  Hunound^  it  (Payen);  and  since  the 
layers  are  for  the  most  part  of  variable  thickness,  they  cauac  the 
granule  to  deviate  gi*adnally  in  fonn  from  the  originally  spherical 
nucleus.  (Scbleiden.)  —  According  to  Masdike,  the  starch-granules 
appear  hke  bundles  of  3  -*  6  concentric  bladders,  with  light  and  dark 
rings,  the  light  rings  being  formed  of  insoluble,  the  dark  of  soluble, 
etarch,  and  enclosing  the  ceutral  cavity  of  the  innermost  bladder^ 
which  is  either  empty  or  filled  with  liquid  amylune*    According  to  Pobl 
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(J,  pr,  Chan.  83,  35)»  the  Btratiftcfition  of  Elaxch-gnDDlei  it  perceptible  onljr  «Wa 
they  are  iminer^cd  m  water  [possibly  because  the  dry  iUrcb  U  oot  tttJ&deatlf  tnot- 

\.  Amorphous  Starch f  hi  the  dbumcn  of  Carrhviomtimj  in  Jama 
Barsaparilla  root,  i!i  the    root-stock   of   Cftr^r    arrnffrfa    (ScUl 
disscilved  in  the  cpidoitnttl  coUs  of  Oaffea  htt^a  and  i^c'veml  » 
Omithogalum  (^Sanio  ife  Scbuuck) ;  oiily  partiully  granular  iii  th 
of  Ariatulovhia^    (TrecuL) 

2.  Simple  starch^granufaf,  —  a.  Roundish.  With  a[*parcnt]y  defi- 
cient iiucleua :  througliout  llie  vegetable  kingdom  i  with  muuII  round 
nucleus  and  distinct  lamination  i  very  crude  in  the  pith  of  Cf/cadact^; 
ogg-shaped  m  potatoes,  in  the  root-stock  of  Maranta,  CanjMj  ki 
eondioidal  in  the  larger  LiliaCf^iv;  with  indistinct  or  deficient  lamiti 
tion,  rounded  and  many-angled,  in  maize  ;  Bharp-edj^eJ,  with  iitntic 
BummitR,  in  rice;  with  elonguted  nuclcust  nmndtah  or  cg^c-^hap 
and  cxliibiting  a  ritar-shajx-d  cr^ck  in  the  inner  kycrs  whoa  dn',  li 
LF(jiiminoA{^  i  hoUow,  ap]ifirt'utly  cup-shaped,  in   the   rooi-Btoek  of  /rij 

Jfonntina  and  allied  species.  —  A.  FtnttcnM  ieniicttl4ti\    With  or  withoi 
Uiiiiination,  tin.'  nuclene  being'  centi-al  or  eceoittric,  eomctinic«  rount 
or  elongated,  or  witli  a  star-shaped  fissure,  in  the  cereala.  —  c 
di^h-shaptd.      With    distinct   lamination  :    in   Ziaziheracetp.  —  fi. 
a/tapcfL     With  elongated  nucleus;  m  the  milky  juioo  of  Eut 
of  noma  tropical  Kvphorhiaeeiv,  —  e^  QwiVt?  {vTiyulur:  in   ihii  in 
of  many  tropical  Evphorhiac€ir>    (Schlctdon.) 

3,  Cowpomle  ^ntnnleji,  —  a,   Th<  inflividuaf  ffrttrnttr*  hon'w}    na 
mtc-Utiif.     United  by  twoH,  threes*  and  ftMirn,  in  the  simplest  ms 
itk  the  Miwatititc^iV  {Art'ou^-rorit)^  iu  Mornttea^  and  in  iho  ront  of 
oma  ;  —  niiitod*  for  the  most  )>urt  regularly,  in  groups  (if  i»  —  (; :  [n 
root -bark  of  S'trftiporiffit, — -ft.   The  itKliridmil  fp'anntett  in  t' 
/t*fij<tinrt  ijurlftis.      Tnited  in  t^TOUjW  of  2  —  4,  crllrt  of  mw. 
small  nnindirtii  nni.'!eus:  in  tht*  nwit  of  Jtiuiphn  }ffrni/ifrt :  i^iiit 
nuplf^uH,  split  in  beautiful  ntellate  form:  iu  Cok-hicum  bulbs ;  coi 
of    2  —  4  appmently  cop-ahaped  nuclei ;    in   tlie   riM>t   (»f  ^i 
fmuancimi ;  of  2  —  12  ^i-aiiuks  iti  irregular  gron|>8 :  in  tho  tubetB 
Ai-um  Mticuhinm.  —  c.  bmsil!  eranules  grtmpod  i-onud  a  large  grain:, 
tho  several  kinds  of  sago,     {bchleideii,) 

On   Ui«  itrucUre  of  rtiTcli'grBiai   in  ftrrow-raat,    Diojreorra   tthts^    fftUmiii 
fn^tronif .  baUta*,  poUto  and  Orchidaeis,  mv  I'aycrt  (J.  Ckim.  tn/d.  2,  2S7)  i  to 
■rrow-^root  Jatrophn,  tago.  And   Orchnlaceir  (Guibouft,  J.  CAim.  mid.  fi.    96); 
BryoiUA  (Ri«gcli  Jahrb,  Fharm.  6,    'Ab),  in   rite  (L.aAuignu,  J,  Vhim,  mid, 
tn    Anemow  nnnfiroMa   »nd  Aru>»    macuiaium    (En**  Pksrm.    Mfrit^aK, 
in  tftriotii  ptBUti  (Soubeirnn,  N.  J.  Pharm.  2&.  ^'J,  Knd  175 ;  Fit^M*  Phwm,  J* 
14.   4Mj  Omndy.   Fhorvr.   J.    Traur,    U,    <4fi;   Nigcli    f'eApr  f/i>    Sirmrfmrw 
StArkm€hlk6mrr,  I8r>»)  ;  in  thi»  7VrAa/d  (Gaibourt,  Ompt.  rwtrf.  4l4,  12U).  —  Oa 
i(ructur«  of  lUrrh-^nutule*  in  the  iplcen  tnd  lifcr,  tw  C«rter.  H*  Amm,  Cktm. 
&e.   368;  RffK    CAim,  pmrr,  I  47^  —  00  the  appmncw  eihtbttod  by  Iha  itaRk- 
gnnulc  when  cimmined  by  the  tnlfr(iirop«  in   poUHted  Uflil  by  meaai  of  ■   ' 
r«f»ctlng  pHju,  »ee  Biut,  Commit,  rmd.  j,  90S  ;  19,  795.—  JV.  Ann.  Ckim. 

Th**  follDwIn^  tabh'  exhiL)itH  tho  greatogt  diaract<»r  of  Aoror&l 
of  «tarcb'grunul(^,  accorditig  to  l*ayen  ( A*.  Ann,  JSc,  nai,  it<}tan.  10, 
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root) 


Starch  from — 
Large  Rohan  potatoes     • . 
Menispermum  palmatum  (colombo-root) 
Rhizomes  of  Canna  gigantea        . . 
Rhizomes  of  Canna  discolor 

„        „  MararUa  arundinacea  (arrow 
Yarious  kinds  of  potatoes 
Bulbs  of  the  lily    . . 
Tubers  of  Oxalis  crenata  , 
Stem  of  a  very  large  Eckinocactus  ei'inaceus  (imported) 
Sago 

Broad  beans 
Lentils 
Haricot  beans 
Peas 

Grain  of  White  Wheat 
Fresh  pith  of  sago-tree  {Cycadece) 
Hyacinth-bulbs 

Tubers  of  Spanish  potato  {Batatas  edulis) 
Corns  of  Orchis  latifolia  and  hifoUa 
Maize  (white,  yellow,  and  violet) 
Fruit  of  Chinese  sugar-cane  {Sorghum  saccharatum) 
Stem  of  Cactus  peruvianus 
Seeds  of  Ndiaa  major 
Stem  of  Cactus  pereskia  graridiflora 
Seeds  of  Aponogeton  distachyum  . . 
Stem  of  Ginkgo  Mloha  {Salisburia  adianthifolia) 

„        Cactus  brasiUensis 
Fruit  of  Panicum  italicum, , 
Half-grown  seeds  of  Naias  major 
Pollen  of  Glohha  nutans    .  > 
Stem  of  Cactus  JlagelHformis 

„        JSchinocactus  erinaceus  (g^own  in 
Pollen  of  Rupia  maritima 
Stem  of  Opuntia  tuna  and  Ficus  indica 

„        Opuntia  curassavica 
Fruit  of  Panicum  miliaceum  (millet) 
Stem  of  Cactus  mammilaria  discolor 
Bark  of  Aylanthus  glandulosa 
Stem  of  Cactus  serpentinus 

Parsnepe 

Pollen  of  Ndias  major 
Stem  of  Cactus  monstruosus 
Seeds  of  beet-root 

„        Chenopodium  Quinoa 


Millimetre. 


hothouse) 


0 


•185 

•180 

•175 

'150 

•140 

•UO 

'115 

•100 

'075 

•070 

•075 

•067 

•063 

•050 

•050 

•045 

•045 

•045 

•045 

•030 

•030 

•030 

•030 

•0225 

•0225 

•022 

•020 

•016 

•016 

•015 

•015 

•012 

•Oil 

•010 

•010 

•010 

•008 

•008 

'0075 

•0075 

•0075 

•006 

•004 

'002 


(Paven.)— The 
the  structure 


m 


The  specific  gravity  of  starch  is  1'505  at  19'7'*. 
variations  in  its  specific  gravity  are  due  to  varieties 
of  the  starch-granules.  (Payen  &  Chevalier,  J,  Pharm,  9,187.)  — 
It  has  neither  taste  nor  smell.  Potato-starch,  not  arrow-root  starch 
(Pohl,  J.  pr,  Chem.  83,  40),  has  a  peculiar  smell,  caused  by  its  contain- 
ing a  certain  quantity  of  a  volatile  oil  (Payen,  Compt,  rend,  23,  489). 
—  Neutral.  (Qu^rin-Vany.)  (Potato-starch  turns  vegetable  reds 
blue:  Payen), 
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Fofafo-ttsreh. 

G  M6n  n  •  Varry.      B«r«Uai, 
itt  100",  df  100". 

24  C Ui     .M.     4*'i4 4364     44-25 

20  H  20     ,..,       6'ir     G'26     C  6r 

20  O  160     ....     49-39     ........    &0-10    ,,.,...,     49'08 

C-*H»CP  «..  324     „.  lOOOO lOO'OO    IWOO 

Bruooer.      Bioudcau .  Pvyen. 

in  vacuo.  aUOO^             at  Ud 

0  ..» 4410     .».     40*05     4318     4503 

H 6-47     ....       G*fi3     „ 610     6'37 

0 4ft'43     ....     53-42     .^ 5072     48'fiO 

„„  lOO'OO     „..  lOOOO     „.  lOOOO     IDOOO 


of lOOV 

43-86 

6-28 

4g-«G 


100*00 


J  ■c^iirlilit. 


G,'LuM,  &  Then, 

aM&O'.  air-dritd. 

43-55     37'&0 

6'7J     «34 

,„.„,     41**68     5J-50 

lOO'OO     lOO  00 


WAcat-tUrch. 
Front. 


at  10  D". 

.     42*80 

6-35 

.     50-85 


at  lfiO% 

4t-no 

620 

49-80 


lOO-UO 


100-00 


Prout. 


ArroW'root, 

Pftjren, 


^  36'40 
»  707 
.,    5flW 


fl/ 100' 
44-40 

eis 

4942 


d/  80-, 

42-89 

6'3S 

&0-7G 


at  100". 
.    43'e9 

.     50-06 


«/140^ 
43-96 

49-94 


100*00 


10000 


lOO'OO    ....  lOOOO 


lOO'OO 


DcBii,  Dein.                  I>nn.  Ptjreii, 

dl  100*.  crlUOV            at  100*.  «fttO* 

.     4J-n     43  70  43  5JJ  ilih 

6'&»    ♦„ 6'49  - 6"31  6*U 

.    4fr*M     4&-81 frO'll  &!-« 

100*00    100*00  100-00 lOOOO 


H.«„. 


iita%'4tartk. 

•MOO*. 
„..  43-76 
0*00 

&o-a4 


Paniup~*t4ircA, 

P*VCR» 


at  iJO*. 


im  vacuo. 


42-0.1     44-34 


0-50 


G'50 


60-57     ........     4»'3a 


at  lOOV 

.    4300 

,     4»*«1 


10000    100-00    .. 


too-oo 


100-00 
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r  Early  formuliB  for  starch  :  Cl^H"0*!^.  TlerwliuB  i  C^^Hi'O".  Trout;  Cm^O'^ 
Gu<Cnii<VoTTr;  more  rccfnt  farmuln; :  C^H^^Qi^  Mulder;  C^^HU'O'llO,  Puycn. — 
The  opimon  which  w&s  expressed  by  Leenn^finhofk*  us  ^arLjr  as  17  L6,  as  to  the  difTercnce 
between  the  envclojie  of  atarch-gmnules  ami  the  KLib!i.tance  conuhied  wtthiii  it^  was  cpn- 
firmed  by  Riiapail  (A^  Syti.  rfe  CAjin.  crif,  lS3"1i),  whrt^  howevt^fi  ccinsidereJ  the  con- 
tents u  clifmic&Uy  ilifFuijiit  from  the  envelope  of  the  fitarch-grADutes^  nod  u  iJeDtital 
with  gum  nrobic  ;  Guibourt  {J.  ChtfH.  m&tL  5^  S'i)  regarded  both  earelopc  and  coatents 
as  chemically  llie  same  and  only  ditTering  la  their  sUte  of  A|;gre^tioti ;  he  nmned  ttie 
contents  of  the  p-nuulea,  which  Rojpail  had  called  fum,  ftcule  tolu^lt,  and  supposed  it 
to  be  identical  with  tbe  substnncCj  callcii  Amidin  by  Sattflsore  (Ann,  Chim.  Phyw,  11, 
3^5)  and  Amidda  modiJ^£  by  Caveniou  {Ann.  Chim.  Phyx.  31,  337),  whidi  is  formed, 
&Gcardln|(  to  the  Utter,  when  starch  U  boiled  with  i?&ter,  DrheAted  above  100"  without 
WAter,  GHtriii*Varry  nevertbelcss  concluded^  from  the  hclmTiour  of  atnrcb  with  water, 
that  it  must  contbin  three  coniiticaenu,  and  called  the  portion  Boluble  in  cold  water 
Amidine,  that  which  h  insoluble  in  boiling  water  [the  ^nvtlopc)  Amidine  {^ffumeittair&, 
and  that  which  by  itself  is  iitsoluble  in  cold,  vratert  but  is  rentlereil  polithlc  by  the 
umdine,  Atnidine  toltilrle.  According  to  him,  slarch  CDnsibta  of  2'!)0  p-c.  amidiue 
tiffumefitairtf  3B'3S  amidine  aolubie^  nnd  ^S'&B  amiditu ;  the  compositiot]  of  nmhtine 
iigumeniaire  and  of  amidine  solubU  carresponda  to  the  formula  C'[HO*,  that  of 
omidine  to  the  formula  C'^H^O*,  and  hence  the  cumpoHition  of  fitArch  {AtHUUne)^  whiuli 
coDiifts  of  amidinf  and  arnidine  taluhle^  must  be  represented  by  the  formula  C'^IF^O'" 
^  Cni^O"  +  C^H*0^."Payen  &  Pcraoa  (Ann,  CAirn.  Pfi^^t.  bd,  337)  regard 
iturch  {AmidtiHe),  eiccpUng  the  env«loj>e  of  the  granules,  aniguDtitig  to  O'i  — O'S 
per  ceal,  ai  a  single  subitanee^  and  Gct'iiii-Varry'i  amidins  as  pirtiftlJy  decomposed 
•tnidone,  bia  amidine  toittliie  as  amidone  in  (he  free  state^  and  hU  amidine  /pj^Nfneit- 
^oiVr  as  auiidona  with  the  CDTelopes  o(  the  granules.  Payen  (iV.  ^4nFi.  Sc.  not.  Bot. 
10,  201)  rccog^nJAca  no  chemical  diflTerctiCQ  between  the  envelope  and  contents  of 
starch 'gran  ulesj  and  ascribes  the  diflVreat  behaviour  of  the  outer  and  inner  layer* 
to  cerlam  solvents,  to  the  former  containing  a  certain  quantity  of  albumin,  fixed 
Knd  volatile  oil^  tinie*aaltfi»  ond  other  mEitlers.  M'heot-atarch  cDntaJnf<,  according  to 
Rouueaa  (Poyj.  32,  101),  0005  —  0  000  per  cent,,  and  potato  starch  OOOl  per  cent. 
of  a  white  tatlow,  (easily  soluble  m  alcohol;  according  to  Gntria-Vatry,  nothing^  but 
clitorophyU  and  wax,  and  tia  volatile  oU  (Pulato-fustl-oil),  whose  eiistenee  rcadj 
formed  in  the  envelopes  of  tlie  granule*  was  assumed  by  Payen  {Ann.  Chim.  Phtft. 
&3,  82 ;  X  Chim.  mfd.  9,  307),  Comp.  Dubrimfaut  He  Ueud[iiit4 — According  to 
Blondeau  do  Carolles,  all  the  layere  of  the  starch. ^raimle  are  chemicnllly  the  same, 
but  di0er  in  density.  According  tv  MelEeDA(/njf.  1S57,  IGl))  starch  prubably  conrista 
of  a  uitrograoua  aubfltance  (Dean  found  in  the  quoted  attalyses  of  vnrtons  kinds  of 
ttarch  010  —  0'25  p.  cent,  nitrogen)  and  of  a  subuCiince  allied  to  cellulose^  which 
cnTClDpea  tho  starch  strictly  so-called ;  accordirig  to  NiigcLi,  it  conaists  of  two 
diatinet  eompoundfi,  which  form  a  sort  of  diffuflcin,  and  of  which  he  names  that 
one  which  la  solnble  in  saliva  granulQue,  and  regards  the  one  which  rr mains 
undissolf-ed  u  c<eUu(Qtf ;  the  latter  substunce  i«,  hotvever,  not  tiellulose  according  to 
Mohl  (Bo^  ZeiV.  1859,225  and  233),  who  doubts  the  occurrence  of  this  compound 
in  ataich'gnuiules  at  alL 

Dfcoiiipo:^fioti:i.  1.  Rtari;li  /ifttifdio  lGO°iflcliaugod  ( — -accordirifj  to 
Jtasdiko,  Hist  into  the  tiirwliiJcatuin  wulublc  in  hot  water,  tlicn — •)  into 
dcxttiiu     (VuuqucliJi  k  others). 

It  beccimofi  tohttired  and  fmtha  up  as  tlie  teiufN3rattii*e  is  niisod, 
and,  if  coustaTitly  stirrcdi  yirldtj  u  molted  infiKtt,  wluch,  at  220^^230% 
coimJBtt*  clut'lly  v(  pyiodcxtnu  witii  a  little  mialtured  iiml  burnt  Htiiix:)!- 
(GeVia,  X,  Ami,  Cf(hti.  Pkffs.  52,  388-)  Starch  dried  at  100''  remiiiiiH 
"uncliauged  at  ItiO^,  but,  wlieu  heated  for  half  an  hour  to  20U^,  it 
l)ccomt'8  brownlnh  yellow,  without  appi-ndabio  Iohh  uf  weight  (in  i\m 
same  way  us  utidricid  Htareh  at  ICO''),  for  tlio  moj^t  part  Holubit;  in  water, ^ 
atsd  its  apecitic  gravity  rises  to  1'3J5.  Airnlriod  ftturch,  heated  in  a 
HCakd  tuixj  Uf  200**  for  an  hour,  ui-  starch  lieatt'd  in  tlie  air  tu  ^05^  -  215**, 
IH  changed  uito  a  Irajispaient,  incltfd  mass ;  and  when  in  this  way  the 
inaximum  degret*  of  solubility  in  water  haa  bc-cn  rcacbod,  it  Is  eutircly 
converted  into  dextrin*    (Ftiyou.} 
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Air-dried  potato-Bt«J*clu  heated  iu  a  sealed  tube  in  a  water-batJ 
a  dfly,  bIiows  no  outward  alterfttiiuu  but  doefl  not  forni  a  iwij^tc  i 
bailed  wirli  -water  ;  and,  when  thifl  snlution  is  loft  to  HtAnd,  th*'  \t 
solved  jwrtion  soon  Bottles  down.  The  filtered  solutinn  Imitod 
an  efjual  quantity  of  alcaliul  of  ep.  gr.  0-83^J,  jields  a  deixisii,  wliicl 
collected  after  some  hours,  tlie  spirit  Ijcin^  allowed  to  draiu  ai 
(while  still  moist,  tliereforo  (Kr.),  constitutes  MuKchke'H  «oh 
starcli:  a  wlnte,  Balve-like,  sticky  mnss ;  erwtly  flohiblo  in  c^jld 
and  also  in  dilute  spirit.  —  Wlion  this  Bubstaoce  is  spread  uj)on  pi 
plates,  and  cxpcjsed  for  some  boiirf*  for  the  spirit  to  evui^k»riit 
contractB  from  Iohs  of  moisture,  and  tlion  reHOTnbles  coag^ihit^nl  i 
min  (in  being  a  whito,  moiHt,  snniL*wba.t  diistir  uiass,  hut  not  sticl 
HJid  thereby  (or  wfirn  coniph:'tely  dried,  when  it  lias  the  tippf*aranre 
a  hard,  tratispaix^nt,  yi^llow  gimi)  losen  its  wobihiiily  in 
water,  but  it*  Htill  disRolved  wht!»  boiled  with  water,  <>[aftchke] 
Air-dri(d  wturcb,  healed  for  half  an  liom-  to  21(>° — ^H'*  m  a  seaM 
tnho,  yicldH  the  sanii*  soluble  wt^ircb  and  dextriu ;  wtarch,  dried  4t 
150%  n'ivea  Be-aroely  any  thing  but  dextrin  under  thcKe  i-ii-ciuimlwio-K. 
fManeiike.) 

Wlieat-starch  flried  at  100*  loses  in  six  hours,  at  150°— 17i>%  2*5 
p.  eeut.  of  Hi*  weight,  and  beeomes  pale  yellow ;  arrow-root,  treated  In 
the  same  wsiy»  becomes  darkor  yellow,  and  loseB  t*;l8  ii,  cent.  (t*r(iut.>^_ 
Starcb,  heated  some w bat  abiwe  ICM)^  ftef|nireH  a  rcdiliwh  colniir,  sii 
like  burnt  bread,  and  is  eouverted  into  SaUHHure's  uniiihne,  (Caventi 
If  it  IB  heated  uixm  hot  iron  platca  and  moistenetl  with  wnt<T, 
granule  is  seen  under  the  micr*.isco|>c  to  bo  in  molioti,  ant!  trt  d 
afU*r  itself  a  projecting' streak  of  a  subutance  soluble  iu  wuter  (liNxp 
whieli,  however,  consi&tR  of  tlic contents  of  the  granulo  already  rtnidifli 
(Po^gondorif,  Poj'j.  ,i7,  Ufi,) 

2.  Starch  g-ives,  by  fhy  fli/<tffhf>t)ri,  carb'nnV  arid,  rnrbnn*ltt*(l  hydm- 
g^B  gas,  W'ator,  acetic  add,  and  enipyreuniutic  oil,  iind  !i':ivcs  a  pf»niu9 
cinder. 


3.    In  the  a/irn  fff^  it  liecomea  noft,  swells  tip, 
vap^jurw,  and  at  last  burns  with  »  bright  Ihinie. 


evolves  cho 


*^ 


4.  It  is  oxidi7A.'d  slowly  by  my/tfeih  niore  quichly  by  c^onise^  oiW 
yiehling-  t^itt  httle  earboiiic  acid.  TJie  deconifHisitinii  alK(»  tnki*s  plaooMi 
the  absencfr  of  li;^^b(.  g^vcn  bi-lnw  if^  also  bv  the  ueOon  ui  ntnioKphrfic 
air     (KiUKtrri,  iUtl.Ahul  Ikr,  18fX\  3H  i*  abstr,  J\  pr.  Chi'7fu7%ii^) 

—  Ftiirch  mniiiris  unelmrip-din  onjuf  (norup-BeBanoz*  Atm,  Pharm^W^ 
IttS:  J.pr.  i'hfnu'il^  t"7) ;  hut  noquirew  u  smHhnf  applet,    (S(.*hotil»«?iiL) 

—  By  diHtillatiitlt  willi  pn^trritif  nf  immfjonrsr^  Fufphttrir  nn'ff^  af\*i  intfir**, 
it  yields  earhonic  acid,  aipicoiis  ftrnnic  arid  (WDhler,  C,  O.  Gtfii'liuV  fthrf 
fnrfurol      (Comp.  vii.  jys  andi.  37ft.) 

5.  Stajch  in  eonverted  by  heating-  with  walery  first  of  all  into  pMA# 
(•M  comhinatioui)^  tJio  fjfrunuloK  RWclUug'  up,  and  tbiti  by  hutf^ir  h««tiii|f 
iu  the  vralrr-)«itb  is  tranafonned  into  soluble  Htiirch  iuid  u  <nuA\  iiii«h. 
tity  of  dextrin  (Masehke),  mmplt'tely  iiiT"  dexhiri  iit  V*^' 

Pfiffff,  iVn  i^l),  at  Ut\\°  (Jaeipicldn),  in  ^x^m-ral  by  lonp-  1^  .. 

mul  at  last  inln  su^tr.     (.liieipuduin,)  —  ^^rarch  remains  nn 

four  irixmllvH  in  water  free  ix\m\  air  anti  prot4"ctef|  frutn  tbe   ■  ■ 

but   makes  the  water  acid,  and  (tojuireri  a  |rtvnliar  wMirb    w  m    ;. 
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■HIeB  to  it  (Gu^riii-Varry) ;  In  contact  willi  water  at  4.%"  for  two  days, 
it  evolves  carlionlc  and  acetic  aoiilH  (Eiwnnls  &  Oolin) ;  pure  sfairli 
evnlves  nothuig^j  ccmiinercial  starch  only  cai'boiiio  acid.  (Gutiriu-Van'y.) 
—  According  to  Caveutou,  Bt^ircli  ih  partially  converted  into  Boluble 
amiciin  by  boilinp:  wat^^r,  or  by  water  at  60'* — 70°,  and  ta  transfonned 
by  continued  boiling  intn  staroli-^urru 

According-  to  G»erin-Varry,  wlicn  it  is  boiled  from  a  quarter  of  an 
bour  to  an  bour  witli  100  —  200  piirts  of  ivater,  ttmuime  t^ijumetitaire 
rtToaina  lK?Innd,  while  atnidin^  aohblti  and  <tmi^inr  are  dbsolv^d,  the  first 
of  xvhich  remains  as  a  residue  insoluble  in  cold  water  whoji  the  wolution 
ie  evaporated.  For  the  rest,  mnidwe,  whieli  is  easily  and  completely 
soluble  in  c/>ld  water^  producing;  a  nliniy  liipiid,  resenibW  elardj>  uu'd 
'  as,  according'  to  Biot,  a  stronp?r  dextrn-rolatory  ijower  (ban  ciuie- 
ujrar.  The  amuiine  sohibk,  which  reniairm  diBfiolved  thronj^b  tiie 
agency  of  the  fimi'dhic^  possesHeK^  after  it  has  been  separated  again,  all 
the  properties  of  amidint  trijumettUiirt"^  both  resemble  cellulose  in  pro- 
pcrtit»8  and  conipoBition^  but  are  not  identical  with  it.     {Cruerin-Variy.) 

Accordinj^  to  Payeri,  when  piwdered  starch  is  boiled  with  wat^r, 
one  part  of  its  rouatituente  \^  ditiaggre^ated  and  made  more  Rohiblc 
than  another ;  the  less  coherent  [Hirtfl  disaolve  first,  then  the  more 
solid ;  when  the  jnaximum  of  solubility  m  reached,  the  foi-mation  of 
dextrin  seta  in.     (PayeiiJ 

The  Btarch  of  the  Treliala  remains  unaltered  by  half  an  hour's 
boiling  with  water ;  after  not  Icbh  than  two  and  aduuf  houiV  Ivoiling  it 
Sb  converted  into  an  irr*'^ulaHy  Formed  maisa.  (tJuiboiU't,  Couqit,  n^ud. 
'4fi.  12in.) 

I  A  Eobition  of  starch  in  500  parts  water,  prepared  by  boiling  for  3G 
lionrBt  remains  miaUered  tm  t^tandinj^.  (Jacquelain.)  If  it  Iwr  boiled  for 
|one  hour  with  W)  parts  water,  the  neutral  sobiti<m  obtained  yichiB  a 
SflepiiHit  on  atunditi*,'-  in  the  air,  biromes  ajt^atti  turbid  after  5  days,  milky 
fcfler  7  days  :  divided  euveloj)Ort  (of  tho  nt  arch -grannies)  may  be  seen 
Iti  it  after  14  dttye;  after  8  months  it  becomes  fn)ur,  Bmells  like  decay- 
ing cheese,  and  leaves  on  cva|>oratioii  a  residue  soluble  in  water. 
l(Gn*?nn-Varry.)  Jf  starch  is  Itoiled  with  water  for  four  days  and  the. 
filtrnte  evaporated,  solubl*'  bitter  p^nm  TomaiuH  bebuid,  (Vuf^e),  Amu 
iChim.  m,)  —  starch  healed  to  140"*  with  y\  its  weiglit  of  Avater,  he- 
j^mes  ooloun.'d  and  nohdile  in  water  (Jaequelain);  beatt^d  for  half  an 
Eiour  to  \\{f  witli  7  piirls  wal^r*  it  forms  a  inncilaginous  solution. 
JPaven,  Comp,  also  JaOi]Orlain,  Ann.  Chim.  /Vm/.-\  73,  1(17.) 
P  \Vlipn  it  is  heated  with  w*ater  in  a  Papin*s  dif^enter  to  nearly  200'', 
|lic  solution  conlaiuK  only  a  little  giape-sugar,  but  much  brown  bitter^ 
ewcet  saccharic  acid,     ((itindin.) 

I  6.  Starch  distilled  with  KnIjJtur  gives  off  hydrosuljthnnc  acid  and 
teombustible  fca«*'^»  ^"d  a  nicLacetone-likc  hiuid,  but  ni>  definite  std- 
tehur-compound  distik  over.  (ITlasiwetz,  Wini.  Ahid.  Bcr.  o^  iHl.) 
Monosulpbide  of  potassimn  and  sdphideof  calcium  act  in  the  same  way, 
IlIlaaiwctK-") 

L  7.  Chlorine  (jtis,  either  dry  or  moisti  does  notact  on  etarch  either  at 
Ibe  ordinary  temperature  or  at  100";  when  it  ik  exposed  under  wat^r  to 
ilie  liction  of  chlorine  for  H  horn's,  only  ^^^j  in  deeompoKcd  wnth  evobitioa, 
pf  carbonic  acid.     (Liebij?,  Pitffg.  15,  r*7iK)    Oum  bi-havcK  in  tljc  mt'^^e 

n*av.  (Lirbiff,)  —  Slnreli  drlujuesecB,  by  abwrliing  cblorine  gn*,  ta  a  brown  sub* 
I      "  o  2 
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•Unce  cooUtfiiog  hydrJclilerk  *ciJ,  Wid  erolve*  carbonic  »ciJ-  {&noilloD-L*j 
Vojjcl)  —By  diatillation  with  Iti^tlrochhn*:  iwid  and  pti'^ritl^  o/inanffcmm 
it  yields  chlftrml  {Ix,  2o2)  alwj  carbonic  aud  fonitif.  arlris,  in  (|ian' 
titios  doi)emiiii>^  on  llie  pr'">p4>rtion8  of  the  raatoiniilH,  t«'o;,*tber  wiih 
pentachlorina-tcd  propionic  aldehyde  (ix»  400),  ynllnw  oil  and  resiuoiw 
matter,  (Stadcler,  j4nH,  Pharm.  HI,  H>1  ;  jhtmftr,  d.  Cfteitu  SupfL 
1H53,  796.)  Starch  is  but  slowly  decomposed  by  h^uMfUoritef.  (Li«bc^,) 
Yitdda  formlate  of  lime  when  heated  with  1  part  vhhu'ide  of  UtM  aid 
^  jMtrtB  M-atcr ;  but  18  entirely  deccrtnpo&ed  into  oftrb<inic  acid  and  w 
if  the  chloride  of  linie  dcMJs  not  contain  any  hydrate  of  lime,  (BaAti 
JV,  J,  Phitnu.  14. 20)  Wondy-fibre  behaves  in  tlic  same  way.    (lias 


8,  In  the  action  of  vitric  odd  \i\iOXi  starch,  we  have  tr>  disthi 
between  three  different  prttceascftt  a.  Ftyrmatton  of  St/loiJtn  i — h, 
malioit  ofSofuble  Starch  and  Dexltin  ,"  —  c.  Fo^fnottfm  of  Oraiii:  Acid, 

n.  Cold  concentrated  nitric  acid  (sp.  gr,  l'b'2)  ditisolvcH  i^^tareh  with* 
out  evolution  of  gas;  water  added  to  the  Bohitiou  preeijiitatefi  xyluidin 
an  a  wliite  powder.  (Braconnot,  Pelol^ze.)  If  water  is  added  imnio- 
diately^  nothing"  remains  dissolved ;  but  if  the  solution  is  allowed  !•» 
8taud,  It  gives  witli  water  lens  and  leeta  xylo'idiii,  and  nt  las^t  notii^ 
while  a  substance  resembling-  sacciharic  acid  remaius  tu  solution.  {Ft> 
louxCj  Compt.  rend.   7,  713,) 

b.  If  rttarch  m  mixed  with  its  own  weight  af  eoncentrated  nitric 
acid  and  twice  ite  weight  of  ordinary  nitric  acid  (NO',4110)  and  alJowe«i 
to  stand  for  2-i  or  ZO  hours  at  the  meao  temperature,  or  if  it  itt  IIlix^^i 
T^ith  enough  common  nitric  add  to  form  a  thick  mud,  audliE-ated  in  the 
wator-bath  nntil  red  fumes  are  evolved,  diBorgaid&ed,  insoluble  stnrrlif* 
at  firHt  produced,  thcu  Rtarch  soluble  in  hot  water,  and  hwlly  Htairh 
eotuble  iii  cold  water,  (Bechamp,)  —  Starch  that  has  bt'cn  moi^troed 
with  ^'q  p.  c»  nitric  acid  and  watei;  aud  then  allowed  to  dry  »i|)««ii- 
taiteously,  yields  dextrin  when  lieated.  (Payeo.)  A  mixture  nf  tii;irch 
with  2  p.  c.  nitric  acid  and  4  p.  c.  water,  dried  at  first  iji  the  air,  after 
wards  in  a  water-bath,  gives  with  5  parts  of  warm  water  a  ar»|utj"ii 
which  solidifies  to  a  jelly  like  Hcheniii  on  coi>ling,  and  yielda  au^ikf  wl 
boiled  with  acid.     (Mitscherlieh,  Potjtj,  .*>&,  121.) 

*:*  iloL  nitric  aeid,  eitlur  concentrated  or  dilute^  employed  in  e 
evolves  nitrouy  ^g  and  fLiiuiH  uxalic  acid,  (Siiheele*  V^Hiiijueliu) 
gethcr  with  malic  and  acetic  acida,  (Scheele,)  H  i»art8  of  nitric  acid 
8p,  )^.  1*34  prtKluce  3G'8l  p,  e,  of  crynhdli^ed  oxidic  acid,  (Gu^nR- 
Yfkrry.)  —  Ilr/prmitn>  acid  actings  itu  etarch  neither  evolves  g;iw  nor  pItK 
duct*a  oxalic  ucid.     (IJouij.s-Ballitt,  J.  pr.  Cfian.  iJl,  211), 

D.  Oil  ft f  fitn'ol  or  dJUde  sulphuric  add  converts  stai-ch  into  boIqUp 
iitarch,  Hulplmmldoiuc  acid,  dextrin,  and  fiug;ar.  Heated  oU  of  vitdol 
chafH  and  deetrrtyH  it,  evolving  BulphuroiiH  add, 

IT.  If  Htnreli  ik  mixed  with  oil  of  vitriol  &o  as  to  avoid  hefttiii|^ 
iodine  no  lon^T  indieiilefi  il»  presence  in  the  mixture  (which  is  at  firit 
yellow,  thcii  reddisli-ycllow)  when  it  liaa  ettMid  for  liulf  nn  hour  t»f  twa 
IitrurH.  Sufphumidoutc  lund  Is  prudur**d,  of  Viirytnjt^  coin[w»Hitiim  ac« 
ctmlin^  to  the  quantity  of  oil  of  vitriol  and  tlu^  duration  of  the  actioCL 
(Fehlin^.)  Soluble  ntareh  is  formed  by  half  un  hour'a  actiou  of  oU  ol 
vitriol  OU  Kiarcli,     (Uf^ehamp.) 

CiHirtrtiinK  flulplunidanic  acid,  ftee  bolow.  SaUSSUrei  by  wamilug-  1  |«rt 
of  Htarch  with  a  partM  ait  nf  vitriol  prevbiisly  cUhited  with  :i6  y^xU 


luti^a 
cidlP 
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^^Vatr.T,  and  precipitating  the  sokitiou  \vi\]i  aleoliolj  cvbtainerl  crj'tjfcald 
mixod  with  starch,  which,  after  washing  witli  tipint,  were  dift^olved  in 
a  small  quantity  of  water,  reproduced  \)y  Bpoiitaneons  (evaporation,  and 
freed  ifrom  adljcriiig  sulphuric  acid  by  means  of  alcfihol,  Tliesc  crj'- 
£ita1fi,  Sa«88(irc*s  sulphate  of  etarch,  dissoh'c  in  water  with  separation 
of  a  little  stare}],  which  [k  cf/lotired  red  by  iodine.  FritzHche  did  not 
^^ucceod  in  obtaining  theni. 

^M  ft*  Starch  warmed  \Tith  dihite  sulphuric  acid,  loses  its  organised 
^■Btructurc  \\ithout  disaolviiig ;  it  la  next  f^Tadually  ehnnged  into  stilublo 
^PBtarch,  and  then  Rttll  further  into  dextrin.  This  laet  m  finally  partly 
'  converted  into  su^r.  (Bt'tbanip,)  The  «nfernientablo  Bubstanco 
itself  seeniH  to  bu  cnrnposud  of  tM'o  bodies  having-  a  slig-ht  rotatory 
power.    { B^champ, ) 

The  fftjiniition  nf  au^ar  in  this  way  was  discovered  by  KirchhofF. 

Sngar  and  dextrin  are  ilirect  pr>ductfi  of  the  metamorphosis  of  Ktarch, 

and  arc  Binniltaneously  fonned ;  for   the  formation  ot  yugar  proeeeda 

quickly,  as  lon^  as  unaltered  stureh  is  prf^sent;  shiwly,  when  the  aeid 

Lpolution  'm  no  longer  coloured  blue  by  iodine.     1  At.  sup^ar  i&  produced 

^Bor  every  2  At.  dextrin.     (MubcuIub^  N.  J.  Pharm.  37,  419  j  Chcm, 

^Ctntr,  18C0j  G02.— Cowj/j/.  rtml  5i,  iVf-i  ;  Zeitschr.  Ch.  Pharm.  o,  IC^.) 

The  formatioD  of  sugar  takes  place  without  alteration  in  the  form 

^<>f  the  Btarch-granutea,   of  wljieh  imly  the  actual  Btarcliy  matter  is 

^■decomposed.     (Slelaens,  hint.  1857»  ItKIl.)     It  tako8  place  also  when 

^^tlie  arr  13  excluded  and  without  evolution  of  gas  (Vogel) ;  when  air 

IB  excluded,  but  with  the  evolution  of  a  nujaU  qimnfity  of  carbonic 

Pocid  (Dobereiner,   Schw^    5,    281).      The   quantity   of    sulphuric  acid 
remains  unaltered  by  it,  but  the  starch  takes  up  water.     (Snussnre.) 
The  formation  of  sugar  is  complete  if  lQt>  pts,  staix^h  are  boiled: 
I      (1)  for  some  duyi*  with  ^  pt,  oil  of  vitriol^  and  300  pts.  water;  (:>)  for 
mjtC-tO  hours  with  1  pt,  oil  of  vitriol  and  -400  pts.  water;  (3)  for  ^0 
^pioiirs  with  2^  pts.  oil  of  vitriol  and  400  pts.  water;  (4)  fi»r  7-8  houit) 
'      within  pt».  oil  of  vitriol  and  fiOO  pts.  water.     (Kirclihoff.)^  Water 
coiitaining  ^  p.  c.  oil  of  vitriol  does  not  produce  any  sugar  from  starch 
&t  a  teniperatiire  of  from  3d''  to  r^O"*  oven  after  three  wcckw.     (Daniell 
Atm.  Chut.   Ph/s.    10,   ai9.)    100  plH*    Ktarch   afford   12(1  pts,  syrup 
^k)r  DO  pts.  sugar  (KircldiofFj;  110*14  pta.  sugar  dried  at  lOO'  (Sauasure); 
^ni'52   to   1107   pts.   sugar  (Guerin-YaiT}'-);  104"01   pts.     (Bmnner, 
miPoffff.  34,  319.) 

|^»  Starch  granules  treated  with  cold  dilute  sulphuiic  acid  show  no 
alteration  under  the  microscope;  with  titronger  aeidj  they  swell  up; 
^itill  stronger  acid  causcB  a  jelly  to  Bcparate,  at  first  at  only  one  ])oiiit, 
^Bait  afterwards  the  whole  cliaugCH  lo  n  jelly  iu  which  the  enveloiK'S 
^■can  nrt  longer  bo  ecen ;  atill  strouger  acid  forum  a  clear  solution, 
(ijuibfjurt.) 

The  action  of  4  pt,  oil  of  vitriol  and  2'8  pts.  water  upon  starch  at 

60"*  cauttCiS  only  a  few  of  the  granules  to  break  up;  at  7i>'  they  are  for 

thf?  most  part  converted  into  a  jelly  which  Hoiidilies  ou  coolings  and 

contains  envelopei?,  stsme  of  which  are  partly,  others;  entirely,  opened, — 

also  entire  granules  diffused  through  a  white^  powdery  ma^s.     At  90" 

the  jelly  no  longer  solidifies  on  coolings  almost  all  the  granules  are 

HJ>urst  ;  and  the  Uquid  filtered  at  92"  or  100 '^  leaves  the  torn  envelopes 

^■pn   the  filter,  cemented  together  by  dextrin  :    cold  water  extracti* 

^fcolhing  from  them  j  hot   water  gradually  dietiolves  out  the  dextrin. 

^■Bkit  iL  Fersoz.)     To  make  all  the  granulos  burst,  water  containing 
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90  p.  c,  Bolphnric  acid  nmst  be  qjinkL  (Paycn*)  —  Stanch  wwm*.*! 
i  pU  oil  ot  viiri'tl  and  10  jHs.  wnter  forms  a  pafiin  »t  70^^ ;  l- 
qiiitc  fluid  agBiu  at  90^,  but,  if  quickly  cooled,  fiolidiSe»  lo  ■  jrllv,  »^  .lit.*.. 
ftftci'  washing  with  alcohol  and  drying',  is  insoluble  in  irAt<*r  and  d*>oi 
not  form  paste,  but  by  cxriutinued  heating-  dually  beoomcfl  4}iuto  ttoid, 
with  the  exceptiou  of  -y^^,  and  forma  a  horny  mnsa  wfaon  diy. 

When  Btarch  U  heated  ti)  100'  with  dilute  sulphuric  acid,  lh<'  *'  ,    ' 
Btill  gives  at  lii^t  a  blue  colour  with  iodine  :  aftrr  half  an  hour 
colours  it  violet  >  after  45  luiuutcs,  violot  red  y  aft<*r  7>^  ininutr«,  ttati 
red;  after  105  minutes,  reddi&h  brown;  after  135 — 435  muiutea|ak 
yellowiah  brown.  With  alcohol,  it  gives  at  first  a  larg^  predjiitale,  andi 
as  the  heatiug'  ia  contiuued^  a  BuiaUer  and  smaUer  (ido,  &y  that  after  73 
minutes,  only  a  turbidity  is  prodnoed,  and  after  135  ULinntofi,  iki  riahkj 
precipitate.     The  first  precipitate  is  quite  iDsoluMe  in  water;  tho«i^ 
produced  aftcrwanb  are  more  and  more  soluble  (soluble  Btarcb)  m 
proportion  to  tho  length  of  tiuio  the  liquid  hoe  K-eu  heated.     The 
rotatory  power  of  the  Uqmd  alao  diininit^heis  as  the  heat  in  coiii 
after  JO  minutes   [»]  =  216**  to  the  right ;  after  15  uiiiiulea,  2J*    • 
afti^r  20  minutcH,  ^O^-S" ;  after  30  minutes,  19G-9'  ;  after  45  minutWv 
171>*>t*;  after  75  iiiuiutea,  leT'Q" ;  after   105  minutes,   143*6'':  "f^' r 
135  miuutes*  131-8° ;  after  1G5  minutes,  t^G-d"  j  after   19^  mi 
96*1  "i  after  255  miuuteB,  7G'5";  after  315  niinuteii,  78*7^1  aJr- 
minutes,  73*7^  to  the  right,  and  rcmainB  enuetant  if  heate^t  for  a  i 
time;  it  m  thuH  greater   than   tho   rotatory   power  of   gratv 
(  [a]  =  66'3^  to  tlic  right)  wucc  tho  solution  rontainfl,  t>e8idofl  tiii 
euhetanee,  a  second  optically  active  body^  uot  further  dooompcNuiiK'  17 
acid.     (Dechamp.) 

If  1  part  of  potato-fttarch  is  heated  for  an  hnur  \n  a  watrr-batb 
with  2  pts.  alo*hol  of  i>p,  gr.  0'833  ami  a  litth*  oil  i)f  vilrieil,  the  f^jtrit 
thvn  i»oured  off,  niid  the  fttarch  which  hi's  at  the  hotlom  Ihfknjqglilt 
wuahed  out  with  water,  it  drtes  not  outwardly  apv^-ar  tt*  hav«  uiitleff- 
gone  umoh  altemtioij,  but  when  triturated  with  c^ld  water,  it  impartit 
to  thi'  lattfr  an  organic  actd,  aud  g^ives  a  perfectly  clear  solution  whta 
healed  with  wutiT.  The  Bolutiim  prepared  with  frum  4  tn  6  part*  d 
watiT,  Holidifii'H  to  a  jelly  on  CNutling,  Starch  treated  iw  uUivc  criBtti- 
tutes  MaHchkn'rt  artitici:d  licheniii,  or  modified  &larch,  which  i» 
iust^hihle  in  coM,  hut  Hoinble  in  hot  water,  oiid  is  coloiirt^'d  blue  bjr 
iodiiir.  —  Tin*  ilintillate  obtairW  hy  lutiling  jmtata-fitjirch  with  diluli 
flalpliiiric  acid  confuinfl  fwt,  (Comp.  Payen,  Vompt.  retul,  2U,  aS7j— 
R(/tJrtttf>ati,  P"tj'j.  32,  201.) 

By  diHtiJlihf^  Htarch  (also  gum  or  woody  fibre)  with  oO  ^ 
vitri<*Mpl">^P^)*^i'^^  ^^  or  chloride  of  tin),  11  volatile  oil  ift  obtalnodl 
Aud  then  formic  acid  (aulphuroim  acid  f  Om.),  tho  maas  beongniBg 
carboiuHcd.  (Knimet,  >V/;.  Amt.  ,/.  82,  I4ii;  J,  f*r,  i'ftfvu  I*,  13KU 
rt.  Aifrnntlphuric  ficiri  couvertH  starch  into  an  explosive  oompouira 
oorroHpooding^  t»,  or  identical  with,  j^un-etdton.  {Du  Vrij,  Comft,  rea£ 
S4f  Id^  oomii.  iIaq  PaytMi,   Comply  r<ml,  24»  87.) 

10.  Phoiphcric  (icid  doca  not  change  fitaruh  Into  jook. 
(Kiixrhhoff.)  ^B 

11.  f)ilutt;  (ifptfotLi  ft^tit'ochhrie  aeui  couvortfl  Starch  into  ifll 
{Kinlihiiff,)— Pntulo-sturch, — and  alH«>  riue-Htarcb  (Schartiog)— ^mfl 
builud  with  wtttt'T  ennluiniii^  hyLlrocfdoric  actd,  evolves,  OT#H|^| 
several  djiya^  when  u^itin  heated,  a  smell  of  iontm  acitL    An^^^H 
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Wmth  not  emit  this  odour  uuder  the  eamc  eirciunstancoa  (Sohrnfdt,  iV.  Br, 
Arch.  19,  195),  BO  that  aa  adinixtiin^  of  15  p.  c.  potato-starch  n\  arrow- 
root-starch may  bo  thus  dettrctcd.  (Oswald,  A*.  lir\  Arch,  40,  166.)  — 
Potato-fitarch  givea  with  1'5  or2pts.  conoont rated  hydrfKJhioric  acid,  a 
tongh»  almost  traanparcnt  mucilage,  TfvhicU  smells  of  formic  acid; 
rice-start-h  gives  i\  similar  product,  but  turbid;  witti  diluto  liydrochlorio 
acid,  pntato-Rtarch  givus  iu  2  or  3  minutes, — rice-starch  in  25  or  30 
luiuutiis, — and  ricfctstarcb  contaimug-  25  to  30  p.  c.  potato-starch,  with 
hydixicbloric  acid  of  V^-y  B,,  iit  40  or  50  eecoiids — a  t/oug-h  mucilage. 
(Scharling-,  Ann,  Fhuj^n.  42,  272.) 

X2.  Oxalic  acid  converts  starch  into  sugai*,  (Kirchhoff,  Oonverchel.) 
—  The  couveraion  of  1  pt.  starch  iiito  Bugur  rcquii'ca  0'0f>5  pts,  oTalio 
acidj  1  to  12  ptB.  water,  aud  that  the  mixture  be  heated  to  130*^  for 
2  houra.  Starch  Ucatod  to  130'  with  O-OOS  pt.  oxalic  acid  aud  5  pte. 
water  is  converted  iu  20  miiiutcR  into  granufeu  dcfecnk;  ufter  an  houi' 
it  is  changed  into  dcstrin,  with  which  iodfue  ^'voh  a  purjjte-red  colour, 
and  after  two  hoiira  into  dextrin  which  is  no  longer  coloured  by 
iiiduic,    (Jacquelain.)  — 13,  Starch  beatod  for  an  hour  to  125''  witli 

J:  pt.  tfirtfuic  ai;id  (or  malic  acid)  and  5  pte.  water  is  changed  into  gum 
dextrhif).    (Oonverchel,  J,  Phorm.  7,  267.) 

14,  Ghicwl  acetic  acid  leaves  etarch  uiinltored  {Fritzche,  PayeOj 
N.  Ann,  Sc.  wft.  Bot.  10,  161),  even  on  boiling  (Persoz,  Compt,  rend. 
17,  1007);  l^y  several  hours  heating  to  100",  tho  same  acid  rciidera  it 
partially  soluble  in  cold,  and  partially  Roluble  in  bot,  water  (Bt^cbamp)  j 
lu  50  or  l](\  hours  nt  180"-^  it  forms,  with  elimination  of  water,  a 
Bmall  quantity  of  a  compound  similar  to,  or  identicttl  with,  aceto- 
gluc4JSC.  (Berthelot,  N.  Ann,  Chim.  Phtjs.  60,  100.)  —  Tlio  solution 
obtained  by  heating  starch  with  mod^-attb}  concentrattd  luietk  add 
to  100'*  for  3  hours*  containst,  even  after  being  lieatcd  for  28  hours, 
nothing  but  Holnblc  Btarch,  and  Jiae  lost  but  little  of  its  rotatory 
pnwer^  A  sf)lution  in  acetic  acid  containhig  4  at.  water  loses,  by 
bemg  heated  to  130^  for  12  to  28  hours,  52"^  [a]  of  its  rotatory  jjowcr 
— also  the  property  of  giving  a  bhie  cf>lour  with  iodine,  and  a  predpi- 
tatc  with  alcohol;  it  also  leavea  on  evajH->ration  an  un fermentable 
residue.  (Bechamp.)  — Aqueous  acetic  acid  produces  with  starch, 
first  dextrin,  afterwards  sugar  (Pcrsoz),  no  sugar  (KirchhoFfj  Biot^ 
Compt,  rend,  17,  10G7),  and,  after  iMJiling,  the  starcb-granulcH  appear 
under  the  microscope  to  be  covered  ynth  smooth  neodJes  (loosened 
and  t^opanifed  IwytTK  of  the  granule)^  (Fritzsche*)  —  In  general,  warm 
dihitf  tninernl  ocidi  and  ot^untc  ttcidn  remove  from  tho  starch-granuleB 
their  starch  jiroperly  so  called,  which  tnniB  blue  with  iodine,  wittiont 
however  altering  their  form  or  etructurc.  Granules  which  have  been 
thus  treated  are  merely  coloiu'cd  3'"ellowish  or  reddish  by  iodino- 
watcr;  but  if  moist<"*ned  with  iwlinc-water,  and  afterwards  carefully 
with  oil  of  vitriol,  they  arc  coloured  blue,  and  in  tho  latter  case  retain 
their  form.     (Mclscna,  In^,  1857,  1G0-) 

15,  Starch  alowly  absorbs  gaseous  faorid^  ft/ boron  at  the  ordinary 
temperature,  and  liquiJies  without  becoming  coluiared. 

16,  Starch  heated  in  a  sealed  tube  with  strong  aqueous  ammonia 
to  150"  for  B^^veml  days,  yields  a  Bolid,  brown,  gummy,  deliquescent 
mass,  having  a  bitter  ta^te,  easily  decolorised  by  animal  charcoal,  aud 
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prccjpitable  frona  its  solultous  by  tauuiu.  It  ^mcil^it  like  roa^tt  mcal^ 
does  not  evolve  ammoiiia  by  contact  witU  suiutiou  "f  jiotash  <f 
hydrate  of  lime,  but  when  fused  with  aoUd  potash,  yields  as  much  aa 
corre«pt*nds  to  2^  to  3  \\  c:  njtrageu,  (Scliutzc*«licrgt*i\  jia'tsclr,  C*. 
Phann.  4,  G5 ;  cump.  alao  P,  Tljt'aardj  Cutnpt,  rend,  Jj2,  444;  Jm^k  CXh*. 
pure,  3,  207.) 

17.  Starch  heated  to  a  temperature  much  below  rednens  with  4 
b  timca  its  weight  vf  /totmft-lt/dnuc  and  a,  littlo  wMcr  swells   up,  art 
forms  oxalate  of  i_>otatihi   willi  e^xdutioji  of  hydrogon  (Gay-Ln&^sacj 
cofflp,  U.  112)^  at  the  same  time  yielding' ciirbonate.  foriniate,  acetate,  anijj 
prapioDiate  of  potash,  and  in  general  the  8ame  prodnet^  as  eane-au^ 
yieldft  under  sirmlar  circum^Jtaneei^i,    (Gottlieb,  Ann,  P/iarm,  52,  I'il. 
■ — When  starch  i&  boiled  for  several  hours  with  strong- jx>ia8h-ley. 
^ves  at  first  a  thick  and  afterwards  a  fluid  paste,  from  whieh  alei4i»j'' 
prceipitates  disorganised  stai*ch.     This  cannot  be  freed  from  alkali  >y 
washing  with  spirit,  but  may  be  obtatuod  fix'c  from  alkali  by  neutaif*: 
mng  the  alkaUne  sohition  with  noetic  acid  befwiv  precipitating  witl 
alomoL     U  is  but  sHghily  or  not  at  all  aohiblc  m  boiling  w»lif»^ 
becomes  therewith  translucent  without  fonnin^  a  paste,  and  turns 
blue  with  tincture  of  iodine.     Rotatory  power  [2^  ^211"  to  the  right 
(liechainp,)  —  Starch  digested  (or  12  hours  at  5U^  or  Ci}°  witli  5  p. 
potash-ley  yields  dextrin,     (Paycn.) 

Starch  g'ive«  with  pota&h-Iey  au  opalesceut  eohilioi},  which  d< 
not  gelatinise  (Schmidt,  Ann,  Pkarm.  51,  31),  and  hfis  no  rutatni 
power  (VentKke,  J,  pr,  Cktm.  25,   65),     Potato-etarch  gives  m  1  n 
niiunt<:  with  \  pt.  potash-hydrate  and  12-76  pts<  water,  a  very  thick 
turbidly  translucent, —  wheat-starch,  in  half  an    hour,   a  milky, — 
opaque  jelly ; — arrow-mut,  a  jK-rmanently  fluid  mixture  ; — thr  - 
the  bryouia,  inuneiliately,  a  very  Ihiiij  ])ale  yellow,  clear  jelly  ; 
bcan-nieul,  u  grecJiiBh  yellow,  opmpie,  thiiij — nianjok-meaL,   :i  thwifi 
ulightly  translucent,  mueilaf^e^  witL  which   arc   ijiiti^lfd   N\VL»lU-n-i 
granules.     (Mayet^  N.J.  Pharm.   11,  ^1  ;  J^  pr\  Chtm.  \i\  4ao.>     II 
rtuiim^t  wi(h  a  sojntinrt  of  <1-I)I8  to  a'02U  pt.  potash-hydrate  in  lO 
15plH.  watiT,  wlieut-sUrch  lemnuis  tuialteivd;  iirrow-r<«>t  fonns  a  vei 
turbid,  ;ind  bean-starch  a  tuttit^hicent,  suhd  jelly.    (PuyeJi,  Compt. 
AH^    77.")<) — Stiirch-graimles,    which     are    insoluble    iji    very   {lilut 
lMjta*h-ley,  swell  up  in  Homewliat  stranger  ley  (2  p.  c,  Ht-champ), 
at    Inst   disHolve    witlunit   previously  l>urbting.      ((iuilMiurt.)      Whi-n^ 
ulcolMdie  |H)lash  at  loo"  is  |K>ureil  over  them,   an  air-bubble  beeeni* 
njfparent  int^ide  them,  and  does  not  disap{>oar  if  the  j^'rtuuiles  lie  in  tl 
li^pitd  for  weeks  ;  but  whrn  water  is  added,  they  ulworb  it  and  swpj 
up  p^i'i;at  ly,  wo  that,  withtnil   the  bubble  of  air  having  escaifctl,   tJi 
Hpiwe  it  oircupMHl  tn'conies  tnvisilile,  (tVitzsche.)  —  Smci*the<*nvelop 
contain  nitrep^ui,  starch-^anules  evolve  amutonia  when  fused  nil 
potash- iiyd  rate.     (platM^nelHiti.) 

I^.  Stnrch  defhi^'ates  M'hen  fused  with  ttalipelre  and  /wf aaA-Ayffrfli^ 
fiin]iiti);a  kiuuII  quanlity  of  alkaline  cyanide.  (Koussin,  Cotnpt.  rmA 
47,  *575.)  —  It  is  not  altered  by  pcrman^onate  oi  potadi,  (E,  M( 
Compt.  rend.  4C,  42i;  J,  j)r.  Chew.  73,  470.) 

IM.  >"  '■'  dt'roiTip*.>se8  starch  in  the   same  way  as  po 

hytlmte.  1,  1.)     Stareh-gianuk-s  swell  np  in  dilute  soda-Mihitit 

(oontaiuhig  2  p,  c  i>f  soda4ey  of  Zh"  B)  to  100  times  their  odgiiiol  bi 
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■without  buisting;  Iosk  concentrated  Boda-stplutioii,  tliau  is  reqiuied  for 
uld  starcli,  HUiBtvs  tu  luukp  frcwh  etsirdi  gnimika,  ur  such  iis  have 
been  dj-ied  over  sulphuric  acid  in  vacuo,  at  120^,  fvrvW  up.  The 
presence  of  aninioiiiri-walts  prevents  the  BwclUng  up.  (Payon.) 

Sturcli  yiflJa  k'j^s  ostdio  acid  wlien  healed  with  sodn-liydrate,  than 
it  does  with  putush-hydratc.  (Pohi?oz.)  hi  hkc  mriniicrj  a  mixture  of 
1  pt.  Boda  with  ^,  ^,  or  a  emallor  quantity  of  potasli,  jtryduoeb  lesB 
ox.alic  acid  than  potash  alone ;  but  1  pt.  soda  mixed  with  3  or  3  pte, 
potash,  prodnoes  mm'e  tlian  is  produced  by  potash  alone.  (Possois,) 

20.  When  an  intiniato  niL\ture  of  starch  with  8  pts.  qukWmc  m 
cautiuualy  difitilkd,  it  froths  uji  greatly,  and  yields  aii  oily  disttllalo 
cofitaining  metacetone,  and  in  smaller  quantity,  acetone  (Fremy,  Any}. 
VMm.Phf^.  fiy,  (I;  Anfu  Plmrm,  15,  278). 

21*  Chhn'tk  of  <irw  converts  starch  into  disorganised  starch  j  by 
cbuHition,  into  soluble  starch,  unt  into  dextrin*  (Bechamp.)— With 
10  pt8,  iii  an  aqueous  solution  containing  26  p.  c,  of  fused  chloride  of 
zbic,  Htarch  ^vea  immediately  a  tJiick  jjastct  which  does  not  liquefy  on 
heating,  but  becuBicn  fluid  if  htiated  for  13  or  16  hours  in  a  watcr- 
ba-tbj  and  fmni  wliich  alcohol  precipitates  dinorg-aniHcd  atarch;  ifj 
howcvi-r,  it  has  l>een  bailed  over  the  luikod  Uaitic  for  2  or  3  hourp, 
Bicohol  precipitates  dextri[»  from  it.  (BechanipJ 

^  22.  When  tntui'atfid  in  the  cold,  or  when  lioated  with  aqueous* 
bichioiide  of  ti/iy  it  forriiH  a  compound  intei'mediate  betweeu  sugar  aud 
deitririj  or  between  ij^nm  and  suj^ar,  the  composition  of  which  is 
represented  by  Ibc  fcsrinula  C**ll*^0"  (y,  Payr^  iVien,  Ako/L  Ber.  21, 
26y  ;  J.  pr.  Chan.  60,  -J-Jo.) 

Starch  tntm-atcd  with  aqueous  bichloride  of  tin,  and  filtered  from 
the  slight  rcHidne  which  rcmaina,  gives,  on  addition  of  absolute  alcohol, 
a  white  precipitate,  whiuti,  after  being"  washed  with  absolute  alcohol  and 
dried  over  oil  of  vitriol,  contains,  according  to  v.  Payr,  C"H'*0**,  SSnO*, 
—  If  the  mixture  is  heated  to  10f>°,  alcoliol  causes  a  precipilato  whoso 
comfxiKition,  when  dried  at  100%  is  represented  by  C^lfO'*,  7SnO". — 
The  first  precijiitate,  nnspended  in  water  and  decomposed  by  hydroBul- 
phuric  acidj  yields  bistilphidcof  tin,  and  a  traneparc-nt,  colourless  liquid, 
wlucli  leavew,  when  evaporated  in  vacuo,  a  white  pulverisable  mass. 
This  product  ta  oasi^  soluble  in  water,  is  not  altered  by  ioduie,  and  is 
taugcd  into  sugar  when  boiled  with  dilute  mineral  acid^.  (v.  Payivj 
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23.  Starch  heated  for  a  Ions'  ^^^^^  "^^^  aqueous  osmie  aadj  ywhk 
carbonic  acid,  oxalic  acid,  and  a  peculiar  add  who^e  ammouia-Mit  tt 
aoiubb  in  alcohol.     (Buttlerow,  J.  pr^  Cfi€m,  50,  271.) 

24.  AqueouB  BQlahk  PjuisaUm  hlue  \a  do(^>lori&e<l  by  Btiin-Ii  rYin- 
ccnt)^  by  potato-stftrcli  i>nl»  not  by  wheat-tttureli  (^^  r. 
51,  444),  bicausti  the  latter  (jonUiiitj  ^Ititiii.    (Btitt^n',  v.  ^-..  ^-^a 

lOf  no). 

25.  Starch  heated  with  Cinch ona-uf haloids  evulvyB  rod  vnjiOurB,  wiikrli 
Coudcuso  to  a  rod  ruxuid,  (Batka,  C/i^/a.  C<^/(fr,  1850,  865.) 

2    26*  In  cr>ntact  with  dtiMffiAc^  at  65^^ — HC,  starch  is  converted  indi 
MXtrhi  and  grape-stifTttt'i  e.tui\'h-granuloonvi:lopi*s  wliich  aro  no  [otifxt 
coloured  Muebyiuiliritrt^muiiiing^  )K>luiid.    (Paytrii^  IVrtio-/,)     Accord- 
ing Uy  PaycH,  ufXtrtn  is  f'>niied  firntj  and  ia  siibacMiuetitly  ohaiigrd  int> 
etu^ar;  a4Xx)nling  t{>  Itunidii;,  dextrtiu  dcxtrin-p^um,  ami  drxtri'i- 
are  foniiod  <>inj  aftor   atif>th«r    (GUhmfvjA'chffuii^^   P*'^?i   184,'*.   J 
Starch  Hphts  up,  ucwrdiii^  tu  Musculiie  (X  J,  Pftarw,  iJ7,  41!)  ;   ■ 
Cei4tr,  l^iJO,  Giri,— Cowj;)/*  Jr'wA   54,  104;   ZritavMr.    Ch.   P/turiu.    .,    ; 
into  2  ^t.  doxtrhi  and  1  at.  siignr,  the  liist  foruiatioii  of  tho  Uttvr  iwl 
bemg:  due  to  furthor  alteratvou  of  the  dt^xlrin. 

Tho  Irunwfomiutiou  of  start'h  hitti  dextrin  and  eufj:u'  hy  mcsiwof 
diastii»c  lakt^ft  place  without  any  ehanyxj  o(  ^  ulunie,  also  ux  vacua,  ah*> 
at  llio  counuon  tornpt-raturo  ;  by  using  sliirdi-|"a8to  alflu  at  0"  (Ui»^ria- 
Varry);  without  previous  forniatiou  of  giim  (Trommcr,  Arut.  Phan^ 
3i>,  360);  withmit  c%'*^iluttou  or  absorption  vt  ^as.  (iXv^o.)  Il  i« 
hasteiird  by  in.Teasin^'-  the  qanTitity  of  water  (Dnbniufauty ;  by  [»rwiow 
gt'latiniBation  ot  thcHtarehCi'ayen);  andiBO'>i]iplote  in  3  Uonvs  at  70"  — 
ftO"  with  1  pt,  starch*  10  ]itH.  watt-r,  and  ii-tMir(]vt.  diiustawo.  (raycft.) 
It  i8  arix'HtL'd  by  heuLiug  to  ebulljiion  (Payuu);  not  iat*:i'h'nKj  with  by 
the  presence,  for  ^*vfry  101)  ptti.  Rtarch^  of  I  pi.  ^Ti^ttii  vitml,  ^ImiaI 
vtct'tic  acid,  fomiii-  acid,  prussic  acid,  LTeoHotus  etiieri  Hulf  >hate  of  <|^tuiie» 
Bulphalu  of  niornliinci  oil  of  turiH'ntiiiTj,  of  h'lnonHt  of  anine,  of  dovcf» 
or  of  mustanl  ;  it  ia  HJig-titly  [liiidcrmt  by  liirarbtaiatr  of  soda,  iixlideaf 
poUkMiurn,  raloniL't.  rvanido  of  nioniuy^  t^nlphatv  of  «i»hi,  sulphate  of 
OMgnoaiji,  (u'ctiitr  uf  h<iuK  aiHoniuUii  itcid,  ur8ruitu  **t  stHlm  and  alam i  it 
I«niiiuh  liindei'L'd  by  imiL-kliniraitd  luagtteFia:  il  in  fntirt'Iv  pnnrcotedbf 
tatiiiiii  (ra>'*'ii)'  bmnnne*  hoda,  Htilphurlc  add,  nitrio  aciJ,  hydrochloric 
ftcid^  oxalii^  acid,  ph<»^jt}iinic  acid,  nitrate  uf  nilvcr,  airroH^ive  HubUnmto; 
and  ftulpliato  uf  rn[ijnT.  (Hnuehardati  CowpU  rfnd,  20,  lu7  x  ab^tr. 
N.  Ann,  Chim,  /"////«.  U,  111);  it  h  n<tt  jntrrFi-rrd  with  hy  *<jnaH 
uuaiLtitioH  'if  til'*  ahcaline  t  arbonulo!*,  of  actdn,  ur  i»f  vuriiain  rrcutral  aaltK 
(Paycn  &  fVrM<>/*.)  —  Diii.stasii  can  render  liijuid  (10  times  imtri"  staitb 
than  C41U  nil  of  vitriitl  (Payen  it  IVfHOK)  ;  it  ean  rt?uder  liouid  3,000 
timi!it  itM  own  wci>;-hl  nf  starchy  aiid  in  2  hours  can  liipit^ly  atiin:^ 
pat4t(*  uiJxc*d  with  ehtori^lo  of  t*odiuni»  even  at -=  5"  or  —  U'^,  willumt 
towevur  coavcrtin);-  it  into  ung-ar.     (Gurfrin-Varry.) 

The  trannfonnati'in  of  Htareh  into  wog-ar  by  mail  (Kirchhofl^  and 
alwi  dnrm^  the  ^'-enitiiialton  of  grain  (Saumiure),  i»  likewiae  dtw  ta 
dia*itJi»«%  tho  numitily  of  which  iHiojinew  greater  and  ^^ater  aa  Ifce 
gvnuiiialiun  ol  thn  ^Tairt  procisinln,  whereas  dextrin  and  ftugw  &Pr 
ooni»umed«    {V&yvn*)  —  Thu  formation  uf  »ugar  in  Iht.^  gcrmmatkn  o( 
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wheat,  <!auae<],  accordin;]^  to  Saussure,  liy  a  mucila^iuoca  subatanco 
cnntaiued  in  it,  takes  pltice  more  slowly  when  air  is  excluded,  and  not 
at  all  in  vncuu,  in  which  aiHt!  acetic,  formic,  liiclic  and  cuclKUiic  acid.s  and 

alcohol  arc  ]>rfiduc<?d*  Coqceming  the  uctioD  of  diaatu&e  upon  starcL,  mb  Trauba 
(PofF^.  103»  3;il  I  N.  Br.  Arfh.  9G,  &5). 

Undur  tfie  micmaajpe,  it  chu  be*  seen  that  tho  envelopes  of  the 
8tarc1i-jy;Tanule3  are  not  iijx^nod  by  the  actic»n  of  aqueous  diastase  upon 
Htarch,  and  heiiue  that  diiistiiBc  acts  by  oudosnioac  and  causes  the  forma* 
ti«:m  of  sugar  hi  tliu  interior  of  the  pTamdes  even  at  comiuon  tern- 
peratureg ;  at  75^  the  pn^elopes  arc  torti  open,  and  the  action  *if  the 

taee  \s  more  energetic.  (Dutrt>chct,  Ann.  Sc.  Nat.  30,  354.)  No 
^c  in  tho  form  of  the  Btaroh-granulu»  tukrB  phicc,  it  bcin^  only 
the  starchy  matter  strictly  so-callod  that  is  decomposed.  (McUens, 
JnsL  1857,  161.) 

If  tho  dta«ta«e-8ol(ition  is  heated  to  at  Ieafit.'i4'^,  thogranidcB  burst 
without  tearing,  and  the  diastase  then  acts,  not  thrnujfh  tiic  envelopes 
of  the  grantdo!*,  but  directly  upon  tlieir  contents;  it  can  produce  sugar 
oidy  from  Btarch-paste,  not  from  entire  sta-rcli-granulca,  and  cannot, 
therefore,  cause  the  formation  of  sugar  from  starch  in  genuination. 
(Guerin-Varry,) 

The  quantity  of  sugxtr  produced  from  staitOi  by  meaiiB  of  diastnHC 
depends  on  the  quantity  of  diaetasc,  the  duration  of  its  action,  the 
fjuautity  of  water,  and  the  temperature.  —  KM)  ptfl.  Btarch  boiled  to  a 
lioste  with  1000  pte,  water,  and  warmed  to  70^*  —  TS*"  for  fifteen  houre 
witli  1*7  pt.  dia&tafie,  ^ive  17*58  pts.  sugar;  100  ptw,  Rtarch,  heated 
for  an  hour  to  m""  —  fio%  with  3900  pts.  water  and  G'13  pts.  dii^ataae 
in  40  ptH.  water,  gave  H&dl  pts.  sugar;  100  pts.  Btarch  boiled  to 
apafftcwith  13D3  pta.  water,  mixed  with  13*25  ptH.  diastase  in  3fi7 
pts.  water,  and  kept  at  20^  for  24  hours,  gave  77'l>4  ptt?^  fiugfir;  the 
same  mixture  in  1  hour  at  0""  yielded  11*82  pta.  migar  (Ouerin-Vany). 
100  pta.  starch  with  26  pta.  barley-malt  and  4500  pts.  water,  yield 
\iO  pts,  sugar;  the  u^e  of  more  malt  does  not  mereaae  the  quantity  of 
sugar.    (DobmnfautJ 

The  examination  of  tho  products  of  the  action  of  diaatiiBO  upon 
fltaroh  at  70"  —  75'^  as  soon  ae  iodine  no  longer  uidicatcs  the  proaonee 
of  Btarch,  or  when  the  diastase  hae  acted  «tiU  longtn*,  ulways  sliowa 
thfit  sugar  and  dextrin  are  present  in  the  proporti(m  of  1  at.  to  2  at, 
(Miisculiis.)  It  appearSj  therefore,  that  the  transformation  of  starch 
by  diajitaso  does  not  consist  in  the  fomiaHon  tii^^t  of  lUi  isoinoric  snb- 
Btatice,  dextriUf  and  the  subsequent  couversian  of  tluH  eubwtance  iiito 
ghicoso  by  assumption  of  water,  but  in  tho  rcsohition  of  0  at.  alarch 
=  8C'MP^l^  with  aF^sumptiou  of  2H0,  into  2  at.  dextrin  =  2C"H''0"' 
and  1  iLt.  glucose  (j^'IPMJ^.  (MupchUih.  Compt.  rer^rf.  54,  1SJ4;  Zdt^dir, 
Vh,  P/tann.  .5,  170.)  Erlenincyer  (foe.  cit,)  regards  this  transformation 
fts,  perhaps,  sbowing  that  starch,  flcxtrin,  andgluc*»so  are  rcprcHcnted 
reB|)ectiveIy  by  the  fonnulro  C*H*a«,  C»H»0»  and  0"n^"0^  and 
consequently  that  ntarch  and  dextrin  are  not  mctameric  but  polymeric 
with  each  other. 


27.  In  contact  with  glntitij  at  a  moderately  high  temperature,  atarcli 
18  converted  into  gum  (dextrin  ?)  and  sugar*  (KirchhoiT.)— -Glutin 
rendem  atarch-paste  fluid,  and  carUse^  the  formation  of  sugar,  (Bou- 
chardat,  Compt.  rmdL  20,  107 ;  N.  Ann,  Chm.  Phjs,  14,  61.) 
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Id  the  furmentAtion  which  Uilcos  plurc  when  Htarch  ib  tefl  in 
contact  with  glutin  under  wat^r,  butync  acid  (i.  7G)>  carbonic  ftdd, 
and  hydrogen  are  fonncd»  (Erdmanu  &  Mttrchaml,  J,  pr,  Cftem. 
20,  466.) 


28.  Saliva  tranBforms  starch  into  dextrin  and  sngar  (ffViwrf^c^,* 
viii.  lD)i  (Miahle,  Compt.  rtntL  20,  1485;  22,  25*2.  —  Li«eaigTir, 
J,  Chim.  tnMrn,  ^\^h  &  359;  CWjj^  renJ,  20,  1;H7.)  —  At  4ir— 5^»- 
saliva  leaves  Btarch-grtiuulcs  apparently  unaltered,  but  cxtrattfi  fi 
thern  the  true  etarchy  matter  (gi'anuloso)^  and  leaves  a  residiie 
ctflluloso,  (Niig"oli,) — Ptpdn  deprives  etarch-granulcfl  of  tho  aubeia 
■whit!!)  tui'iis  bino  with  iodine*,  but  doea  not  change  thpir  fMrm 
stmcttiro ;  the  granules  which  remain  are  coloured  by  iodiin 
from  pale  yellow  to  red,  but  arc  &gain  coloured  blue  without  ch 
form,  when  moiateued  with  iodine- water  and  then  cautioualy  with  buI 
phuric  add.     (Melsens,  ht&L  1857»  161-) 


01' 

1  or 


29*  Starch-paBte  ib  trunsformed  into  angar  by  beer^jfMMt  ( 
chftrdat);  by  ttiiimftl  ffdalin  {Klrchhoff,  Matlhici]  do  Dondiaalo),  — 
fresh,  dry,  powdered,  or  decaying  gelatin  (Huuuliardat);  —  by  tl«* 
ff{tstric  juii'e  when  it  contains  salirrt,  not  when  \mi\'  (llundtfuch^  viii.  SU 
by  the  ptmereati*:  juict  {Handhuch^  viii,  S^c'tUOXFjasHai^nifj  Compt,  rout 
20,  13o0;  J.  ChhfK  vi(d.  21,  3t)y);  by  the  Buhstantv  nf  the  knUtfi 
(Marcband,  i\\  Bv.  Arch,  b'l,  Wi^i  Phurm  Centr.  lHt7,  401 );  by  ammo! 
viucoits  inembrtjuc  {IlmidbMch,  viti.  ft2>,  nrint^  hitfy  aemrUj  fifrum  cf 
bioodi  and  animal  tiif^iue ;  by  wutciy  infnsiona  prepai-ed  at  40  \  from 
the  heartf  hrain^  fmtt/s,  liva-j  kidnafSy  fpUeri^  and  mutclett  (^lagtMidie, 
CompL  ttnd.  2%  18!);  abatr.  iV.  J,  Fhamu  U,  40.  {II 
viii,  21.) 

Combinationij  u.  With  Waiit-.  —  Coromefcial  or  alr-driod  Ktaidi 
retains  water  mechanically  adhering,  but  no  combinod  water 
retains  no  water  at  all  when  dried  at  Km)*^,  (Mulder.)  Starch 
cereals  contains  13'6€p<  c.  water,  aiti!  [Kttalo-stareh  16*41  p.  c.  at 
And  88**  of  the  hair-hygn "meter  (Sausenre);  afr-dried  whe«t-i 
contftinB  12'5  p»  c.  water  (iVuut),  14*2  —  I7'8  p.  e,  (Wolff,  J,  pr.  Chaau 
71,  80);  anvw-root  18'2  p.  c. ;  uir-dripd  starcli  28p.  c.  (Om'rin-Varry)^ 
21-65  p,  0.  (Mdder,  J.  pr.  Vhrm.  Uu  SOO)' 

Starch  does  not  dis»f)lvc  when  shaken  up  with  colti  ivater,  bat 
partially  when  continuously  trihu'at^^-d  with  it.  In  hot  wat<»r  it  svdk 
up  and  forms  pa«l*^.  —  The  formation  of  paate  with  hot  w»lw 
dependn  on  ilH  organised  stnietuiv,  but  itH  iueotubihty  in  coM  WBttf 
does  m)t,     (lU'chanip,) 

Starch  abisnrhM  wuter  when  e^jxised  to  mojst  air.     Tlie  aboorptm 
of  water  occurK  in  etoichJometricul  prT)|Hirtion)4,  and  takvs  place 
qoickly  wlthBtriTch  that  haabeen  previoiinly  dried  at  l^O^t  iO  tlttt 
«tan:h-grraimlrM  are  in  part  toni  open,     (Payen,) 

K  Qiiuntiti<*H  of  water  absorbed,  uocording  to  NoflwaJi  {J,  pr» 
1^,  41),  by  l(Mi  ])tfl.  of  vanouH  kindn  of  ntarch,  when  exposed  to 
air,  after  previous  desiccation  at  \W  ; 


*  Tli«  word  "  Hradlnicfa  "  refer*  to  lie  U>t  Gcrmiu  edition  of  this  *otk. 
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In  air  contatoin^ 

73  p.e.  of  Its  taaximuAi 

or  mgiiluTT. 

In  lirsatn rated 

Wjeat-BtoTch         absorbs   . . 
Bye-Btarch                 ,, 
Potato-starch             ., 
Hai£e-Btarcl)               ,, 
Buckwheat-jitarclt       „ 
Rice-glarch                   „ 
Acora-fitarch               „ 

6-94 

lO'Ol 
10-33 

10-53 
Kl'85 

io'8a 

ll'OG 

18-92 

19-36             . 

20-92 

19*55              1 

20-02              , 

19-84 

22-98 

I 


\ 


The  ahnx'c  fjiiantftJcs  of  watpr  CfViroBpond  approximately  with  the 
f.*niml?i^  f.*^*}l'"0*  4I1D  ami  C«JI«0**,  SllO,  which  roi^iire  renpet:- 
tive!y  Kruft  p.  c.  and  1 8*  IS  \k  e,  water* 

vX'ilh  most  vurietira  of  Htaroh  the  abflorptioa  of  moisture  is  coni- 
plcto  iu  5  days-     (Nossiaii.)     If. 

Starrli  whifli  has  lxi?n  ckied  at  100^  —  120'^  becomea  wanii  when 
nwistcuf  d  with  cold  waiter,  —  When  potato-Rtaroh  is  evenly  mixed  up 
with  c<M  water,  it  settles  down  to  tho  bottom  more  quickly  than 
Vlieat-Btiirdi.  (Wolff,  J,  pr,  Chem.  71,  S6,)  f,  Wlioat-slnrch  stirred 
lip  with  water,  and  then  allowed  to  Hubside»  aettloH  down  more  com- 
pact than  pntativstarch,  and  is  uiore  difficult  to  mix  up  again*  (Pohl, 
J.  pr.  Chcm.  83,  4(K)  %. — .St»rt;h  treated  with  an  .excess  of  water 
always  takes  np  (he  waine  measure  of  it,  insomuch  tliat  10  grm.  dried 
starch  always  swell  up  to  14'J!J57  cc  when  covered  witli  diHtiJled  water, 
10  gmi,  moiat  starch  swell  up  to  a  smaller  bnlk;  upon  this  behaviour 
la  founded  the  method  of  testing  tlie  quantity  of  water  t:ontained  in 
*tarch  by  means  of  the  FtcuJoftteter.  (Blooh,  Coatpt,  remh  39,  9G9  ; 
Phai-m.  Ctntr,  1855,29.) 

Triturated  with  a  small  quaiitity  of  (xild  water,  stareh  forms  a 

sliff  mnd,  wliich  hardens  on  dryiug ;  when  atarch  is  rubbed  up  for  a 

I'jug  time  wttli  a  larger  quantity  of  water,  or  when  {wwdered  starch  is 

Ihuroug^hly    washed,   it  diwHolves,  all  except    tJie   envelopes  of   the 

praiiuleK.      (Guiboni-t ;    Berzeliits    Jahf^enbei',     10,    201  j    Gurriii-Varry, 

«racquelaiu,  Redwood,  Phufm,  J,  Tratts.  4,  50.5;  abslr.  Jhj/itt,  H\i^   84; 

Keinyeli,    A^,  Jahrb,  Phtmn.   3,    C5  ;   Dt'lffs,   Pot^ff,  109,  64H  5  N.  Jahrh. 

Phttrm.  13,   145;  Jessen,  Po(/ij.  1(^6,   i'JT ;  abatr.  liep^   CArwj*  p«r«,  1, 

■132,  and  Potjj.  109,  3G1.)  —  Gueriu-Varry  nibs  air-dried  starch  in  an 

a^ate  mortar  for  2  hours  with  tf  pts.  wuler  at  0°,  then  adds  40  pts, 

water,  decants,  filters,  and  washes  the  residue  with  water  as  long  asi 

Ibe  filtrate  continues  ti>  turn  blue  witli  i*tdiue.     Jaequolain   trituratea 

Klareh  for  csome  hour^  with  fine  sand,  adds  water  to  it,  mixnB  up  the 

r^'suitiug  nincilage  with  a  large  quautity  of  cold  water,  and  lilters 

throug-h  a  threefold  filter;  Delffa  tnluratesit  continuously  witli  quartz- 

uMid  aud  enough  water  to  make  an  easily  Ihiid  iiiiidj  and  lUti-iij!  after 

k;«ving  it  to  subside  foi"  24  bom's*  — The  insoluble  envelopes  of  the 

siarch-gmnuleB  are  thus  turn  (Guibourt,  Jeaaon)*  and  tiie  exniteuts  dis- 

Holvein  water  without  alteration  (GuibouTl  and  others),  aided^  accord- 

iog  to  Knop  ifihern,  C^Mr.  1660)  3G7),  by  the  heat  resulting  from  the 
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friction.     According  to  Wicke  (i%y»  108,  a5£*)   nothing  la  disftttlv^ 

iind  tho  filtrifcti?  m*^rf.ly  Imlds  staroh  in  HUftiM-iiKJan. 

Omhoun  calls  the  arjuoouH  starch  'vvhidi  is  held  in  Solution  ficuU 
gohibfp,  tind  it'p^jiuIjs  it  as  t}ic'  confititiiput  of  the  inside  of  the  staich- 
^ruiiuUi,  uiid  OH  ideiiticul  with  lEaepuil^R  giun,  SauKsurc*e  amtdui»  mini 
Caventou'fl  amnion  modijie ;  sK:coi*ai"g  to  Gnenn-Vurry,  it  is  <nHiduti 
mixed  with  nuMm  su^udk,  which  it  causes  to  be  iliMBolvcU;  Pajrm 
iianifM  it  ftmithu^  and  Uelffs  mnifhffen. 

The  wolutimi  is  clear  and  deposits  nothing;  no  solid  partidi^  raw 
tN;  detected  in  it  bv  the  microscope;  it  g-ivcsa  pivdpitatc  with  alcohol 
(Jesacn),   and  tuniH   i>hie   with    iodine.     A  i^muJI  quantity  of  iudinc 
Rau8t*s  only  ti  tt'm]»rary  h!uo  colorfitiinu  becauwo  the  iodi/ic   t*oci>mc< 
hydiiiKlic  acid  after  a  time;  more  iodine,  however,  coloiirn  i(  penn«- 
neutly  blue.     (JuLiqueliiin.)     The  solution  prcpaied  from  wheat*atairii 
Colours  tiucinre  of  iodine  pule  ycUow  or  reddish  ycHnw,  tin' 
from  jwHftto-rttaroli  gives  u  dark  blue  eohjur  uuder  eirnilar 
(KedwoodO     Tlie  euhition  from  potato-staiLli  turut^  lihu*,  wtui 
from  wheia-stiireh  is  iint  coluured  at  all,  bccuune  the  Ntiirrli-*ri 
of  the  latter  are  surrounded  by  gluten  (hecauwe  ihey  are  ^r; 
tlitiKe  of  ]H>tat<t-Htareh,  (iiji.),  a  property  wliich  uiakuB  it   | 
detect   »i  p.  c»  of  ijotato-fttardi  iu  wheat-Ktiirch,      (Mariuib^ 
Pfmnn,  11,  322*)^-^ The  solution  couceotraited  by  evajx^riitinii  iu^. 
uJid  jpTcliitinouB  wlien  cold,  ami,  after  throe  dayn,  foniiH  mt  oi>(i(jUt>  Uiuii; 
it  dinHiilveH    partiidly  In   cold   witter^  leiivini;:  bobitul  un  tip:ii]tio  jt*I 
whicli,  when  i]ilnted  whli  water,   de]jOHitw  a  while  poudiT,  KolubWi 
hot  water.     ({Juib<mrt.)  — The  fii»lritioii  ovafKjrated  to  dryiieHH  leav** 
reHidiii'   (tranKiJareiit    wi'alen  i    JartfHri/fm)     which    ifl     rmly    |)n] 
Kithible  (scarcely  Hftlubli* :    Jonpifhtin)  in  O'M  water    ('»ueriii-\"j 
I'ayon),  and  atso  only  partially  sulable  in  iMiilinjr  water,  leavia^^  Liohij 
truiiHluceht  huKkn  reKritiblin^  the  envc-loiHW  of  the  HtiUt'li-j^raiial 
(Criiiluinrt.)     The  hiKohihlo  portiou  {nmuliur  nuiuUc)  lunoiitilrt  ti* 
p. r-i  theaoluble  pt^rtiou  {mtwUtte)  to  iU'7i  p.  e,  (<»Ueri»-Varry,)— ' 
Holution  prerteiTed  out  of  curitu*_^t  with   tlie  iiir   lieconuti  turoltl  in 
houm  at  2(>'i  dc^nisitij  llakot^  wliich  linn  blnr^  witft  iodine^  and  ax* 
partiidly  Holubh'  in  hot  water;  after  «  nionlljH,   withoiit  bavin. 
ineiiteil,  it  innolort^^er  cohmrcd  Nuc  by  iodim^  Kvcji  when  ki^^t  -.'  -i 
air  ban  aecenw   to  il^  the  Habitinii  dneH  nut  frrnmntj  at  Jiof     c    i  i 
bhie  with  indhiu,  but  doert  ho  no  buigcrufter  Ah  dayw.    (IfUi'riii-^ 
—  The  HolutidU  c.(H»luil  to  20',  and  »heii  thawed*  ]eavGH  the 
part,  luit  n^»t  all,    of  tin*  {Unuiine  auluhU    (i/^i-j      '  T  ., 

Iftin)  an  u  wliit<'  insnluMe  niat>i!if  wiiile   the  ^■■ 
{(iUf'riii-Vurry,) 

'V\\i'  aqtK'ouK  filnii:h  pre|jaix>d  with  cold  water,  ooroidint?  tf»  FMJ 
diroetionn  fp.  U.'i. — DelffM*  amyU^j^enji  lyives  the  fi«llnwln;?  iv 
cuhiurs  solution  of  iodini'  bhie,  jfivcH  white  preciin(at»-«  u  '  i_, 

watt^rand  baaiiMU'etaliMif  ]rad  ;  reduceis  lArtmte  <n  |Hfl:i  'fl^ 

atid  iK  without  action    on  inercnronH  nitrate  or  (ert'lr        ■     "i^/k 
(Dehls.)  ^ 

Ibrrp  uUo  iMtlnnj^s*  ac+'oidiitji;  lo  Fliicki>^'H?r  (/-'Ayjrw.  I'Urte/j,  K^M 
Xftt*rhi\  Vh.  I'fittriii,  1,  ltl4j  the  ]>nMiikt  itbtairu'i)  from  staivli  by  ^ 
fuU'^wtit^  priK*etiH  :  when  ntandi  \h  ^biiketi  with  li>  ftr  *'o  pin.  cvf  ^  1^ 
(L  c*.  ehloride-of-culciiiM)  Holntion,  it  U'rotueti,  after  mcimm*  tiinti^  mibi 
•nd  rt>t*y*  ^^"'^  afh-r  ^-It  day^,  lui  up|H'r  la>ei  Be{HLmt<*tf,  wlilcli  U 
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Eflution  of  cliloriclo  of  calcium  contaiuing"  but  little  Btarclu  The 
eidue,  shtiken  up  with  UH)-15n  pte.  water,  forms  a  etiff  j^'lly,  which, 
hen  filtered  after  the  ftddition  of  nioro  watt:»r,  behaves  with  reagentB 
in  the  sante  way  as  DelffB'  amyliigon,  mid  fn^m  which  alcohol  pre- 
opitates  fiakcfl,  wliteh^  after  bcinc:  wa&litnl  with  alcohuL  dry  up  to 
colourk'fift,  transparent  liiinps ;  Tvhile  rni>ist  they  are  easily  soluble  m 
TTftrm  watpr,  Init  after  tiehig  dried  they  are  almost  insoluble  even  in 
Iwilitig  water,  and  donf>t  disBoIve  in  aqueona  cuprammoriia  (Fluckigfcr), 
^  If  a  poluliou  prepared  us  above  irt  saturated  with  chlondc  of  eodiiim, 
it  may  bo  kept  a  iinicli  L,>ng"er  time  without  alteration.  (Mohr,  Lvhrh. 
d,  Chtf^iiftch-aunhflisrften  Tttrinmthudej  Brauiii*ehwei;if,  1862,  236,) 

Starch  ti-iturated,  first  with  a  few  drops  of  water,  then  with  a  con- 
centrated Eolulion  of  chloride  of  zinc,  producfjs  a  perfect  paste  at  the 
ordinary  temj>eraturc.  On  addition  of  water,  this  |wiBte  yields  a  turbid 
liquid,  which  reacts  with  iodine  like  a  solutiim  of  slarch  prepmed  by 
boiling  Ktaivh  with  water  and  filtering-.  By  prceipilating^  the  zitic 
with  earl»ujiale  of  soda  and  fillcrinj^,  a  clear  sohiriou  iw  ohtuined  which 
reacts  strongly  with  iodine  fMohr,  Lehrk  d.  Ch^m,  ctuftft/t,  Titrirmclh. 
235  ;  Am,  Fhttrm.  X15,  212  ;  abstr,  Eep.  Chm,  pnre,  3,  01).  T 

Starch- pfisie,  —  Kteider,  Colle  d*amidon,  Empoix,  —  Stiirch-pnete  is 
Rtarcli  p-L'iitly  swollen  up  in  writer  (Berzeliuoj ;  does  not  eontairi  starch  in 
solution  fSohliiden);  aceordiuj^  liJ  Payen^  it  contains,  accpiniin^  to 
the  nuaiility  of  water,  both  disholved  amid^ni  Cfltareli  free  from 
envelopes)  and  uwdii^aolved ;  according'  to  liuerin-Vany,  it  contains 
dissoht^d  timiilihe  nuA  itJiiifline  iiuhibk ;  accordhip;  to  Guihourt,  dinstdvcd 
/rtw/c  soiuble ;  accordjn>^  to  Caveuton,  disftolved  amidin  together  with 
unaltered  Hturch.  —  It  is  fomiod  when  etarch  is  heated  with  water  to 
75^  — 100°;  01  when  wtar-ch  which  has  beeu  moistened  with  cold 
water  is  mixed  with  boiling  water.  —  f  The  BtareU-granulefi  of  aa^o 
and  tapiocu  are  already  wholty  or  in  part  tu  the  state  of  poste. 
(Lippmann.)f 

When  sturch-granulea  are  Warmed  with  water  thoy  split,  fii'st  near 
the  nueleufl,  tlien  expand  in  the  direction  of  their  thinueBt  layorw,  Hplit 
open  cither  with  striiip:iit  or  jafrffed  edges,  apjoear  |2:reatly  expanded 
aud  traiisparcnt,  and  laKtly,  there  soparatcH  from  the  inner  layers  a 
f^-at  nundier  of  HJiialt*  soft  flakes,  which  Ini-n  blue  with  iodine,  whereas 
the  swollen  granulcB  only  become  wuie-red.  (Fntzsche,)  —  On  warni- 
irijr  Btarch  w^ith  water  :  nt  54  '  a  few  of  the  granulee,  at  53°  or  60" 
manj'  of  tboui,  burst  at  the  nucleus  j  at  GV  a  few,  at  (5^^  almost  all,  at 
fJl'^  all,  break  up  iiito  ra^^cd  raaaaca.  (Gneriu-VanyJ  They  firat 
begin  to  burst  at  nti*  ;  at  GO"  most  of  them  are  burst,  and  the  blueing 
of  the  water  by  iodine  first  occurs  at  this  temperature.  The  formation 
of  pfifite  conimeiicGH  at  72°^  but  the  hot  water  |>etietratefi  befort.*  this 
bv  en<iusTnoae  [also  according  tt*  Ihitrochet  {Ann.  Se,  Nut,  30,  3/J4)], 
tfirou;<h  the  envelo|>e8,  iutn  the  Ulterior  of  the  jjCi-anulcs,  causinj^-  Ihetn 
lo  swell  up  to  SO  times  tlu^ir  bulk,  buTHtin^  the  cnt*elopes,  .and  making 
the  swolleu  contents  ^jrotrndo  moitj  or  Ichb*  accordin^c  to  the  quantity 
of  water  they  have  taken  up,  The  conteutH  are  partly  diHecjIved  and, 
on  cooling,  I»artly  reprecijiitated  nytfrn  the  envelopeH,  caufiing;  the  paste 
to  contract  and  thicketi  (Payen).  %  Lipptuanu  {J.  ]»:  Chem,  HS,  ft'i) 
givofl  the  rnliovviiijr  1abU%  in  which  the  eulumn  marked  A  whowH  the 
rtBTujiei'aturo  at  which  the  grantdcs  of  thc^variouB  kinda  of   stareJi 
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A. 

B, 

€. 

45'0" 

50'0* 

55'0' 

50^0 

55*0 

C2-5 

52-5 

56-25 

4V8-75 

37-5 

57*5 

62-5 

52-5 

58-75 

62-5 

4t;*25 

5S75 

G2-5 

5;i'75 

58*75 

61-»5 

5IV0 

5875 

62-5 

. — 

Gl'25 

G5-0 

— 

62*5 

G8-75 

45't) 

G3-75 

68'75 

TjO-O 

6.i*0 

67-5 

6G-25 

^}^]"2S 

70-a 



CC'2J 

70-0 

55'0 

f;H'75 

7t'S5 

57*5 

77-5 

875 

h  water 

to  40" 

or  50*, 

ht  ringw 

;  at  60' 

tlio  gran 

enumerated  in  the  left-hand  column  begiu  to  sweH   op  distincilv : 

coiumii  B.  tho  temperatures  at  wliicb  the  formation  of  pasto  bcgiud; 
aud  column  t\  tliuae  ut  which  it  is  complete  : — 

l^e-etarcli 

Maizc-starcli         *        »        .        « 

Horse-chestnut  -  Htarch  ^^sctilns 

Barley-starcU       *        *        •        , 
Chestnut'StarcU  i^Castmtea  vmca)  . 
Potato-starch       .        .         ,        , 
Rice -starch  ..... 
Starch  from  Arum  inactdatum 
Hermodactyl-etarch 
Tapioca  (Jafropfui  utili:fsimaj  Pohl) 
Starch  of  Antin  escnkHiuin     . 
W^f^at-fitarch       ,        ,         .        , 
Arrow-R>!>t  (.\fayitHta  m'umJuinceu) 
Sago  (SaffU8  I^ttmphis)  , 
Buckwheat-starch 
Acorii-starch        .... 

When  potato-etorch  is  warmed  with  water 
granules  exhibit  alternntely  dark  and  light  ringw 
expand,  therings separate  frnmoiieaiiothei'jandoircieatiremalWrpTani 
become  api^rcnt.  At  C5^  — 70^  the  granules  burnt,  and,  on  Ui 
appear  in  irregular  kiUa[jeH  like  uoUupsed  bags.  On  ttutisteiutij 
maafl  with  iodine,  brown  shcathH,  couHistingr  of  ceIhiIi>Bi',  are 
the  midat  of  a  blue,  apparently  granular  masH,  (MaHohke.)-^ 
ingto  Gu^^rin-Varry,  triturated  starch  di«solv(?B  in  bnilm^  water  wi& 
the  cxceptiou  of  2'12  p.  c.  eavelopt'B  {unddhic  t^fjumcutmreyi  acoordmr 
t<>  OiiilKJUrt,  it  dissolves  cumplutely  by  long  boiling"  in  water,  uo 
slowly  only  bL*caut$o  the  envelo|x*s  (which  are  not  chvuucaUy  dilTetvAi) 
are  denser  than  the  contents.  Aceoixltng  to  Jacquetain,  a  Bolution  pR- 
pared  by  hmp;  boilinj^  witli  500  pt8.  water  contains,  in  tho  form  «f 
ftcduble  Htarch,  |o — 17  p.c,  of  the  starch  cjnplojcd, 

Starch-paHte  forniH  a  translucent  jelly,  which  is  thit^ker,  tho  moiV 
nndei.v>ni|x)Hed  t^tareh  it  oontaina.  (Caventou.)  Builed  with  on  oquai 
quantity  of  wat<.*r»  wheat-ularch  givcA  a  thinner  panto  ihaii  iiutiilo- 
Bt4irch  i  arriiw-rocitt  on  the  other  hand,  gives  only  an  iufufaereaA 
mueilage.  (Pfarf,  .V.  Tr.  11*  2,  1£>7.)  Cnmnion  etareh-{iasto  umtki^f 
not  &o  that  |>rrpnred  from  riei>Htarch  (Vogd);  it  \m»  %  faint  tatfala 
feud  a  |K.'Culiar  smell  whni  prc])nrr*d  fnmi  wheat  •standi,  nut  whrfi  iil%» 
parrd  from  urnnv-root.  (Owwidd,  -V.  Ui\  Arch.  10,  ItJll.)  Tin;  Htansh^i 
jiC$^tlwt  UipjMHiisUtttmA  diii't^  THit  fonn  a  puRte,  but  only  a  tbidc 
mucilaK"-'*      (Schwt'i^''>ter-Sd<lel,  /,  pt,  Chtm,  5»  227.J 

Stardi-pantc  becimieH  acid  by  Htaadino^  in  the  mV-,  owinj^  to  ite 
fonnati»»n  of  la<:tio  ncid  (Braronnot), — of  an  unt"r^-Kt.i!lwn!»lc  mad. 
(0<»llard   d(!    Marli^niy,    ./,    Vhim.    mrtl.   3,  23H).      If  I    with 

oominun  Halt,  it  may  he  ke]>t  in  Htnj»|H:<ri*d  botUen  win  i   rmtion 

for  nior^*  than  a   vear.     (Mohr.)     ^turcliitt  eniiverled   by  lii»Uii|t  iski 


(Mohr.) 
i>r  2   ni< 
amountu  to  ^— ^  (*i  tho  Htarch  uned),  into  ^lun,  into  vlightly  altc 


«U(far  (whkh,  after    I 


niontlm  at   tht^   common  t^uui 
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paatj  Btarch  {mnidine)^  and  fiometiniGB  into  a  reainous  substanoe  (Comp. 
Saussnrc,  Ann.  Chh/i.  Phijs.  11,  388  nud  Caventou), 

Wheti  cxpoacd  fa  sunUfjht^  starcb-pawtc  is  changed,  first  into  a 
substance  re.scMibling  inulin,  theu  mU)  dextrin  uud  sugar.  —  Tho 
trausformtttiou  docs  nut  t-ako  place  in  the  dark,  except  in  preHonce  of 
potaBsio-fenic  tartrate,  the  prcscnco  of  whicb  makes  BUidig-ht  act 
*vrith  one-third  nioi^e  energy ;  nitrate  of  ui-anium  reuderH  the  action  of 
sunlight  from  3  to  10  times  moro  hitense  j  ferrous  lactate  orciti-atc  and 
corrosix'e  snbliiuate>  on  the  other  hand,  dLcninUh  or  provetit  it 
altogether,  (Niepcc  de  St.  Victor  k  Corvisart,  t%npt,  rend,  40,  3(>a; 
abatr,  Ann.  Phann.  113,  112.) 

B.  Wtfh  lofiitif,  —  Starch  ie  coloured  blue  by  contact  with  Wine, 
and  forms  iodide  of  starch  (Colin  &  Gaulticr  do  Claubrj'),  a  durk  bliio 
ehining,  easily  pulverizable  mass,  retaining^  the  orlginid  form  of  tho 
Btarch-g'i^anu.lcs.  (Fritz-sdic;  Schacht,  A^.  lii:  Arch.  47,  1<)!,)  It  is 
to  bo  regarded  as  atarcb  coloured  blue  by  the  surface  of  the  granules 
being  covered  wth  finely  divided  iodme.  (Liebig,  Ann,  PhtiruK  42, 
306;  and  others.)  Accoi*ding  to  Payen  and  Fritzsche,  it  in  li  com- 
pound of  10  at*  Blareli  with  1  at.  iodine.— According  to  the  way  in 
which  it  \%  prepared,  iodide  of  fitarch  may  contain  from3'2  to  7'1  p.  c 
iodine,  —  The  colour  of  the  tx»mpoimd  is  not  the  same  with  all  kinds 
of  Btarch  :  arrow-root  starch  gives  tho  purest  blue  j  wheat-starch  more 
of  a  reddish  violet  colour.     (Pohl.) 

The  formation  of  iodide  of  Btarcli  takes  place  akn  when  air  is 
excluded*  (Payen.)  It  also  takes  phicc  slowly  when  Htarcli  is  tritu- 
rated with  Holid  iodine,  tincture  of  iodine,  or  an  cthercid  solution  of 
kidiue;  it  occurs  immediately  in  presence  of  water,  or  when  warm 
tincture  of  i<jdinc  m  pjiired  ou  the  Blareb.  lodinc-vupnir,  or 
iodine  dissoived  in  ab«oiute  alcohol,  dt»CB  not  fonn  iodide  of  cttarch 
with  diy  Btarch,  (Payen ;  Goblcy,  J.  thitn.  med.  20,  121 ;  Lang- 
loia.)  If.  Potato-starch*  treated  with  alcohol  and  tincture  of  iodine,  ia 
coloured  more  or  loss  brown  ;  otlierwiBC  the  wame  pheuomena  occur  as 
when  pure  alcohi^l  is*  used.  The  blue  coloration  occurs  only  when  a 
great  excess  of  water  is  nddeil,  or  when  the  alcohol  has  become  dilute 
by  evaporatioti  and  nlraorption  of  water.  These  phenomena  arc 
ftccouhied  for  by  the  Holvent  power  uf  alcohol  for  iodine  being  groat 
enough  to  overpower  tho  attraction  of  the  starch  for  iodine,  (Pohl, 
J,  pi\  Chetn.  83,  37.)  %  —  Starch-paste  mixed  with  iodide  of  fiotaKsium 
is  coloured  blue  by  all  rc-agcnts  which  liberate  iodine  from  metallic 
jo<bdes,  and  Jience  by  chlorine  (Lassaigne;  Buttgei*T  Ann,  Pharm.  33, 
338  ;  Wackenroder,  A"".  Br.  ^/■cA.47,  1(5(»),  fuming  nitric  acid  (Walther, 
Qri.  J,  3,  378  ;  Harting,  J.  pr,  Chtm.  22,  46),  bromine  ( Wackcriroder), 
ozone  (Schonbein,  Pog^.  75,  3&6)t  oil  of  vitriol,  sesqwiohloride  of  iron, 
and  many  other  bodies.  Very  dilute  peroxide  of  hydrogen  separates 
iodine  either  not  at  all,  or  very  slowly,  from  a  rmxture  of  iodide  of 
potassium  tujd  starch ;  it  acts  rpiickly,  however,  if,  free  ockl  being 
avoided,  a  smUU  quantity  of  a  (Ulutt^  aqueous  feiTOUS  salt  is  folded. 
(Scljonbeiu,  Potjg.  112,  2H1*) 

The  blue  colouration  of  starch  either  does  not  occur  or  ia  less  puro 
in  pre.seuce  of  tannic  acid,  a  small  quantity  of  galhc  acid,  pyrogallic 
acid  or  iu"iue  (Lciwe,  ./.  jjr,  Cfipjn.  74,  35H) ;  in  presence  of  saliva,  blood- 
Jterimi,  and  other  substances,  it  is  not  proiluced  until  the  liquid  con- 
biuing  the  starch  has  been  uiixed  with  1  —  2  dntps  of  tincture  of 
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iodiuR,  tlien  vriih  a  few  drtJpB  of  a4]neouR  potnsb,  and,  Lusil^,  BOpefn* 
Itirate*!  with  nitric  add.     (Bechanip,  N.J.  Fharm.  27,  40G.) 

Starch  ift  |)i>rceptib!y   coloured  Mul*  by  To^Jireir   H*  ^^  ikt".  .jh 

iodine,  not   hy   -gSa^o^'^  pt.  (on  the  contrary  ;  SenntapTrr,    ©i/A.    49,    ll 

chlorine  in  presence  of  ^g^^^V^^  P*-  iadiue  in  the  form  of  iodiik-  •'.  [- 
taaaium  (Lueeaignc);   by  a  email  quantity  of  fuming  nitric  acid  m 
prescneo  of -j^^Jf^nr  P*-  i*>di<ie  of  potasalum,  very  faintly  in   prt?wnrt 
of  j-^y^^  pt, ;  in  the  last  ca^o  the  iM^loration  is  |ireveutotl  by  riiWde 
of  iJOtaswum  if  the  quantity  of  this  sail  present  amouutu  Im   !  ^  "' 
times  aa  much  ae  the  iodide   of  potaeRJum   ( Walt  her) ;    Jt    i 
tluced  in   ]»reijeuce   of   ttto.Wi  P^*  iodine  in  the    form  *:»r    i-iiMt- 
jKtIugftJum,  after  some  houra  wil!i  ^^j^W-  to  rnj.W?  P'-  i^'l^i""  •  •  '  ■ 
ftanie  form;  not  at  all  willi  a  bIiU  tmauier  qimiitity^     (lluiii'ij  i     ^ 
solution  of  Blurch-pusteeitittiuiiiiig-fminy^tj-ffoP*-  to  ,.j-^U^-  i^r.  i.J.in. 
as  iodide  of  putassima,  bcolom"ed  hlue  at  0^  ou  addition  • 
troiitaininghyjKinitric  acid;  whereaa,  at  13*,  the  co]«';     . 
iK^reeptible  with  yr^.VinF  pt-i   at   20'   with  jin.W-  I't-i  »»^  •^" 
mJiJ^^  pt.   iodiue.     Hence  it   roBiUtfl  that  the   quantitv 
rpipiircd  to  colour  aqueons  starch-paste  inerraj^cH  wi:' 
tnre.     (Fre&enius,  Ami,  J*harm.  1U2,  184  ;  Kojfp*g  Jn/tj  ■ 

Pure  ioilide  of  elareh  is  obtaitiL'th  1.  By  ail-iiutc  iodine 
tincture  of  i<>dino  to  a  filtered  »«>lntion  i»f  atai\:h-|ninte  iJie- 
hydrochloric  acid,  wa«hiug  the  resulting  precipitate  with 
the   liquid   rnnft  away   colourless,   aud   drying  over   .""1 

(Frilzsche.)— "The  eompDttnH  thai  prepared  genernllf  coiiuin 
(Friiisciie,   BiStigerO  — 2.    By   mi.\uig   putftto-starch   ji.^^.^ 
iodide  of  pt>ta88iuiii  with  an   equivalent  quantity  of  ehl 
ari«)  washing"  and  drying  tiio  precipitate,  wliich  forms   in 
(Bdtt^'er.)       LaaBai^ie   triturates    iM:itato-Ktarch   with    t 
dihitrH,    waeheBj    nnxea    the    liUnito    (wliich    iMtttalnR     I 
amkltii)  with  aqueous  or  alcoh«*hc  iodme,  aud  evaj-iratev 
Ija8»aignc'b  iodainidiu  thuH  ])i\qtared  coiilaiiiH  4l*7tJ  p.  * 

Duroy  {Compt.  vend.   Jl,  loai  :  Zfit<c/ir.    Vh.   Pha 
u^^auXh  blue  iLMltih."  of  Man^li  aw  eolomxHl  Ity  oxei*8s  ni  lo.j 
liirtcui'itiih'rts  ittdliJe  of  «tun.:li — whidi»  however,  may  Iv  }»In. 
rine  or  nitric  aoid— by  i>oiUng  aqueous  blue  u»didf  *' 
flccoluriHCil,  <ir  by  leavin]tr  it  in  contact  with  wn?<he<1 
erni»orating  thr*  ih'<t^!ori«ud  Sohiti'JtK     He  iv^ 
fpHii  the  fini^'iir  which  hiiw  been  fonned,  colon. 
niuaittiri^  in  tlie  foiin  of  a  Hwect  giiiii. 

Icnlidi*  of  Btarch  healed  in  a  retort  becoracH  flr&t  «1 
Kg^hU'r,  yieldw  a  iliHtillutc  ol'  atpieoUH  hyihiitdie  acid,  ^rv\ 
liUipvrenniiitif  nil,  and  liMven  a  rcKiihie  **f  (Huircimh  ffNI! 
drien  indide  of  Ktnreli  hratrd  in  a  si-idi'd  tulK?  t»»  16!?',  i 

to  a  transiKirent,  hidwnlHh-yellow  masn*  which   htv  : 

iiMdiiig',  dihHulvcH  in  boiUng  oil  {if  vitriol*  and  is  pnvijiitnterf  x\u 
in  bruwn  HockH  by  water;    (Payen  ;  wmp,  Jaequelain.) 

Iodide  of  Btiircl),  wlictlier  dry  or  dissolved  in  water*  fn  ilw-. 
hy  e):rKwure  ta  rtunlighi  (Iva^pjiil,  (Jiiilnairt,  Payvn);  lli<i  oo4oui 


itiired  hy*»'-OMf  (Srlioiifn'in,  S*ofjrf.  7i»,  '134). 

Iodide  of  e(tart*h  )m-!ui',  i-tt  hke  hturrh  wlien  niptnte*!  or  (HtimtM 
with  water.  —  If  it  has  lie*'n  prcparrtl  frinn  lUjUemi:*  slaroh  or  in  U£ 
niunncr  ah  >ve  dc8cril»ed,   it  diHMokcti  ri-adily  in  cold  wal 
obtained  unnlten'd  by  fqKiiitaneons  ev'uporati<jii,  or  by 
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'Vacuo,    (Fritzsche;  Jeaseu,  P^fffj.  100,  4(>7;  and  otliCTa.)    It  ifl  preci- 

pUated  from  tliu  amk-ous  aolutiun  by  alcoljol  lees  easily  thau  iiqueoias 

stai'ch  (Jeesen);  by  ismglawB,  ucids,  Jiinl  saltK,  and  by  l^doIih^^  (l\y(.'U). 

The   eaHily-frnTUGii   Hi»lutji>ii  fif  Laftaaig^iie^iri  iodiiiiikl!n  in  cold  water 

retains  ita  blue  colour  uualterod  for  4  yt-ara,  atid  fioliditica  sit  **»-   tf>  a 

dark  blue  masB,  which,  when  thawt^tl,  deposits  dark  blue  ilwka  fivjliiblo 

in  water  at  55"  to  60'.     Septit  {N,  J,  Phtttm.   23,   ^((2)  obtained  an 

iodide  uf  starch  soluble  in  cold  wattr,  by  lieutm^  1   pt.  iotliiic  with 

pt*i,  starch  tu  80**  — 100^  for  half-aii-hour*  und  thun  heatinj:;*  if,  witli 

itfttiiiK,  tr>  130°  — 140^     Ma^nie«-Lahoim  (A'.  J,  Pharm.  \0,  24li) 

►btnhicd  it  by  heating*  the  same  niixlurc  in  the  watei'-bath  fur  twti  Jir 

three  honrB,  and  washing  out  the  excess  of  iodine  with  alcoljoL     Tho 

tri)duct  thiiM  obtained  ia  euUod  by  Seioit  hdidr.  o/th-jirtrt. 

A  very  dilute  aqueous  sohitiun  of  iodide  of  fitarch,  heated  to  Cr>° 
PavcQ  &  Per«<.>^),  heconies  colowrless,  but  rccox^erfl  its  bine  oolom*  on 
ooltng",  i)i*ovided  »t  has  not  been  boiled  long  cntuig-h  to  ex|x?l  all  tlm 
odino.  With  100  pts,  of  boiling  water,  iodide  of  starch  forms  ft 
lonrle«fl  paste  (Pelietier),  which  ^ives  off  tlio  va|v>ur  or  odotir  of 
tnn-- (KntxBcLc),  Deenlorised  iodiile  r*f  Atareh  is  free  from  hytiiioditi 
eid  (PeUrlieri  Frilzsebe),  DjntaiJis  iothc  aeid  (Langlnig),  and  hydn- 
die  acid  (Lassaigne),  and  is  therefore  again  blued  by  chuiriuu  and  by 
jiieeutrated  niiueral  acids,  even  if  it  reinaina  colourless  on  eoolui^ 
Lang-loiH,  Pelletier);  also  by  ealtfl  (Payen),  not  by  vegetable  acids  or 
y  dilute  iniueral  acida,  sulphurous  aeid,  or  carbonic  acid  (PclletierJ.  A 
nicetitrated  aqurjous  solutiou  of  iodide  of  etarcli  \b  not  dccoloritted  by 
l>oning  (Laugloia;  comp.  Jacquelaln). 

The  decoloration  of  aqueous  iodide  of  slai'ch  by  heat  is  due  to  the  vo- 

tiliaation  of  the  iodine;  heuce  it  does  not  take  [Maee(witl]  coucentruted 

*dido  of  fitarcb)  in  a  sealed  tube,  or  when  the  liquid  contains  exoces 

of  iodine.     If  the  iodine  which  evaporates  on  boiliny  be  expelled  by 

blowing  air  into  the  vessel,  the  iodide  of  etareb  remaijis  colourleew 

fter  cooling,  but  if  it  can  reabsorb  tlic  iodine-vaixnirs  nn  c«K»ting',  the 

lonr  is  restomd.     Dilute  iodide  of  starch  heat*^d  3<)  or  H*  times  in  a 

nied  tube  is  decolorised  by  each  ajipUcaliou  of  heat,  but  regains  ita 

Ine  colour  on  cooliac!;,  without  much  decrease  of  intensity.     (IJandri- 

lont,  Cotnpt.  vend,  i>t,  835  ;  Zat.-n?ii\  Cf*.  Pflanrt,  4*  27; — comp.  Fold, 

/fr,    Cheift,    S3i  Sfcl.)  —  Tliis    statement   does  not  accord  with  the 

liHervatiinirt  of  Kraut.     Wben  aqueous  ioditle  (tf  stardi,  which  beeanie 

ilonrlesrt  on  beiuj:^  healed  in  an  open  tube,  was  emdosed  in  a  seeUi'd 

,ube  and  immersed   in  the   water-bath»    decoloration   took  place  aa 

iiiekly  as   hi  an   opL-n  vessel.      Iodide   of  etarch,  wliich  Lad   been 

eated  in  a  ebtsed  tube   for  a   short    tiine  only,   became  blue    a^^ain 

u  cooling",  but   not  that  which  had  been  heated  fur  several  hours. 

n    abiding    niore  iodine  after    cooling,    the  blue    colour    was    rc- 

oR'd ;  on   sealing  the  tuVie  and  again  heating,  it  was   deetroyed; 

lid  on  cooling,    the   culonr  was   restored  or  not  restored,   aecord- 

mg-   to   the  duration  of  tlie  hcatini^.     At   the   eanic  time  hydnodic 

acid    was   pioduccil,   rccogxiiflable  by  cyanide   of    mercury.      (Kr.) 

Dt^cwliji'attun   of  iodide   of   starch  or  its  aqueous  solution  h  prridncea 

i»y  all  re-aj^ents  which  cause  the  iodine  to  enter  into  eouibination, 

•eHprrijilly  liy  ehloritu*,   the   c<ilour  being  then  restored  by  ?;inc  and 

dilutf  sulphuric  acid  (Iletiry  Sl  Humbert,  dmtpt.  re»d,  47,  298);  nitric 

[B-cid,  which  converts  the  iodine  into  ioihc  acid,  and  derftroya  tlie  starch 

](Lun^:loiii :    VVackein-oder,  //.  Br.  ArcL  47,  ICtl);   Kulpbiu-ous  acid, 
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liydrofiulpburip  acid   (Langloi&);    arscutous   acid  (PiBaiu) 
ammoi^ia  and  potaKli  ( Pelletier),  tbe  blue  colour  being  ilittj  rwtU 
\}j  acids.     Iodide   of  starch  is  likewise  decolorised  by   tercJilondA 
antimony^  chloride  of  arBctiic,  terohloride  of  gold^  ferrous,  manganf 
Btanaous^  mercurous,  mercuric,  arid  silver  ^alta.     (Pifia.m»)     \aU 
of  g&Ufl  docolorisos  iodide  of  starch :  b^ucG  certain  roots    coDtaii 
both  Btarch  and  tauuin,  are  not  bluod  by  iodine  till  after  addition 
nitric    acid*       (Wackeurader.)      Decoloration   is  alj^u    prvKJiict-il 
pyrogallic  acid,   by  wood-vineg'ar  and  by  tobaccn-vapour,   after 
compound  has  been  moistened  with  acetic  acid.     (Lovre.  J,  pr,  C 
7Jj  353.)     Slightly  blued  starch  is  decolorised  by  &iod  oil:5.     (Paji 
Alcotiol  and  etlicr  abstract  part  of  the  iodirie  frctni   iodidv  of  6l 
(Pavei*,  LangloiH.) 

Whon  staruh-paste  is  mixed  a  with  tincture  oE  iodine,  6  wiih  io< 
of  potassium,  and  both  or  only  the  latter  with  nitric  acid  fnM?  frwn 
nitruiiB  acidj  aud  brouiijic-vapaur  is  raado  to  flow  ou  to  the  surface  ri 
both  iiiixturee,  a  is  con:iph"tciy  decolorised,  but  A  asHiiitirft  an  cmcraM- 
grt'eii  colour,  chaugriug  to  clive-gi*ecn  on  further  expi.tsuro  to  Uie 
broiniiic-vapfAU,  and  finally  to  brown.  The  latter co!nuiiu;^f  ih  abirv  pro- 
duced by  cfdorinc  or  liypoaitric  acid,  -v^'hcroas  the  mixMirL*  of  ioditlr  $L 
pfttaaaium  and  i;1tireU-pafttc  (not  containing  free  nitric  acid)  i« 
Cfflouv<Ml  enierald-g;i'ecn  cither  by  theae  i*e-ageiita  or  by  bnjuuiii3*vn 
(J.  Reinsch,  JV.  Jahrb.  Pharm.) 

C   With  Bromlnt.  -^  Browide  of  Starchy — •Fonued  by  pi  ■ 
a  &oUjtbn  of  BtarcU  in   hyJrocldoric  acid  with  aqueoiiri   h: 
Orange-yellow   powder,   which   cannot    bo    driwl    without    hiniH 
bromine ;  it  losew  its  colonr  from  above  downwards,  oven  while  \u 
acid  lir|uid,   and  Is   conif^letely  decolorised,  witli  loss  of  brt^niiiie, 
heat,  but  re-aBBumes  a  pale  yellow  colour  on  cooling.     (FritZHche-) 

D.  With  Acitljt. — Stifpftamulom'c  acid  (p,  104). 

E.  With  Jittses, — Amihite  *-*/  Bortfta. —  By  i>rec4pitating'  s 
paste  with  hitryta-watcr.  (Payen,) — AqueoQg  Hibridr  of  Iwrium  d 
form  any  pm^ijutJite.  (Payen.)  —  When  bar>'ta' water  in  IkhUhI  witb 
fiotato-starch  for  half-an-hrmr,  thick  white  lutnpe  of  anulalu  t)J  baqrta 
separate  on  (!oohng.  (Zeise.)  — Guherent  ]*rcclpitate  tH?conunjr  \*ef7 
tenacious  nftor  a  while  (Paycn);  it  disHnlvcs  after  snrne  liuu*  iti  Ui 
prcfipftatri^c  h«jnid  (Payrn),  or  in  water  if  washed  for  ^cmno  tint 
with  that  Uipiid,  and  is  precipitated  from  the  solution  by  fauyta- 
water.     (Zeibc.) 

Amilaie  of  Limt,  —  By  precipitating  thin  BtAToh-ptvate  with  Un*- 
water*  (Itraconnot,  Ann,  Vhivi,  Pht/s,  4,  S72  ;  Paycn.)  While  flockA. 
(Braconnot.)  Qcllin^  «Urcb<pute  mixed  with  a  few  drape  of  aquoous  diUiH4«  «/ 
rcildam  Mod  r  imall  qoMntttj  of  aqueous  [DOtuh  «amatiiiies  throws  doum  unEbte  «f 
lime  in  the  form  of  a  irlly.     {E.  Schmidt,  Ann,  Pharm    bl.  Si.) 

Stareh-msl-e  tU(*Holvea  recently  precipitated j?A<?^Aaftf  ufUm*,  (V»«- 
quctiii,  J.  hfj^,  S&,  12G;  Schmidt.) 

Anu'htt  of  i^Tfifl, —  Bfwr.      10  pta.  of  alarcb  an*,  \m\iid  vcith  1*00 
Vj^,  of  watiT^    the  liquid  ih  filtered;  the  IkhIiu^^  fiJlrate*    mixed  irith 
;M  ptH.  '*f  iiinnmum   previoriitfly   dihiti^d   witli  4<i  ptrt.  of  nrnlrr;  the 
li^fnid  addvd,  with  Htirring^,  txy  a,  tioliitinn  (if  :)t>  ptH,   nt^tr  •  ^^^^^M 

h'nd  in  ^00  ptK.  watfv  and  r>  ptH.   arnuioina;  the  8Uf"  ^^H 
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lecautoil  fn>m  the  precipitate  after  tlie  lapse  of  iiu  bom*»  and  tlie  procipi- 
Itate  is  treated  foiu-  timeH  with  boiliDg-  water — being  ptidi  lirriu  left  to 
settle  and  tJjc  li^juiJ  deeiifUcd  in  do8G  vest4c>l&— then  wanhed  on  the 
filter  with  boiling  water,  pressed  betwecu  bibulous  paper,  iind  dried  in 
vacuo  first  over  hydrate  of  potash,  then,  after  pulverization,  iit  180", 
(Payen,)  Wben  oqueotia  starch  free  from  ammoniti  ia  precipitated  with  Amtnonincal 
aqueous  solutioti  of  neutral  acetate  of  lead,  the  precipitate  coataina  b  smuller  quantity 
of  Uad'.DjLide  (54'73  to  66-^5  p,  c.  accordiDg  to  Payen);  timilnrly  when  it  is  preci- 
pitated by  a  loliition  of  baaic  nitrate  of  lead  and  the  predipitate  dried  in  vnouo  at  100"* 
(28  p.  c),  (Berzeliua.)  Aqueous  stRreh  is  also  precipitated  hy  bnBic  and  neutral 
Acetate  of  lead  without  the  aid  of  ammoQia  (Careutuu);  nDt  by  tlie  ntiatral  acetate, 
(Thomson,  TYamtaidorff.) 
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Psyen  rfgards  the  rompound  as  C'^IPO'jBPbO,  According  to  which  formula, 
■hould  gire  fip  1  at,  HO  at  180*  In  cichan^  for  PbO,  Since,  however,  5tarcbi<paatO<' 
hrated  Trith  2  pis,  oxide  gf  tead,  first  to  MQ^t  then  to  180^  in  vacuo*  gives  off  onily  tTac« 
of  water,  Mulder  (y^  ^r.  Chem.  15,  ^DQ)  Is  of  opinion  that  the  o^ide  of  t^4d,  in  comblnlu^ 
with  tbc  starch,  cannot  tuke  tlie  place  of  v?nter.  Payen's  couipound  of  atarcii  with 
oxid?  of  lend  dried  at  temperBturps  below  130°'  still  contaiaa  unaltered  starch  and 
trocej  of  dextrin,  turnA  yrllow  at  160°,  teuon-^elLow  after  scinie  time  at  179%  gives 
otf  only  0*5  p.  c.  water  between  12y*  and  179",  but  containa  together  with  the  unaltered 
atarch  a  larger  quantity  of  dextrin  (Benelius)*  — It  is  not  converted  into  dextrin  at  a 
tctnpenitiire  of  170" —  160'*,  and  it  ia  only  after  addition  of  add  that  it  swella  up  in 
hoi  looter,  IS  blued  by  iodine,  or  converted  by  diasCasQ  into  sugar  (Puj^en). 

SoluttoH  of  boiYix  coagulates  starch-paste  (Hofer),  not  in  preseuco 
of  free  acid  or  of  tartrate  ol  |K>tiish,     (Lciwig,  Org,  Verb,  1,  374.) 

AqueotiB  uicLel-umuuinia  neither  caiiaes  titarch  to  swell  u]>  m>r 
dis»olve:5  it,     (Schlostiberger,  Ann,   Fhitrm.    107^    22;    */.  pr^    Chem, 

37U.) 

AquGiiUB  fiiTic  sulphate  dac&  not  precipitate  stareh-paste  (Payeii); 
h'paste  also  prevents  the  prccipitution  of  ferric  salts  by  alkalii^. 
(H,  Kofie,) 

Starch  i«  i nsolw ble  i 1 1  aqucotts  befits'  s u  Ipha (e  or  hi/posulph afr.  of 
cidpfuinturim'a  (SchwetKcr,  J.  pr,  Cftrju.  72,  111),  even  wlien  heated, 
liut  swells  up  strongly  therein  (8chli>se!bcrger^ /Ihm,  Phurm.  107*  2ii; 
J.  pr*  Chcm.  73,  370),  The  power  of  the  Bolution  to  make  etareh 
swell  up  IB  Umited  ;  itn  action  esteiids  fmm  without  inwards,  and 
catiso^  the  KWoUen  starch-gi*anules  to  ap|jear  darker  thuQ  the  Hur- 
romidiiifj;  liquid,  (Cramer,  Chcm.  Centr.  1^58,  57;  J.  jrr.  CAcm.  73, 
33,)  —  When  aqueous  sulphate  of  cuprammotiia  ia  poured  upon  wlieat- 
Btarch,  the  granules  swell  up  strongly,  and  t\n  msoluble  violet  corn- 
pfuind  {fijniial^  of  copper)  ift  formed^  containing  12*75  p.  c.  ciipric  oxide, 
aniinonifi  Hlowly  decokirisea  it,  and  removes  the  eo|*per.  When  cold 
dilute  acids  arc  poured  upon  tlus  eomjiound,  it  swells  up  strongly,  and 
finidiv  diBSftivt'a  with  the  exception  of  the  enlarged  euvelopeti  of  ihe 
fitarc^i-granulcH,     (Payen,  Compf,  vcmL  48,  (>7.) 

Starch  boiled  with  water  fonna  a  precipitato  with  fujiieoiis  uitratf  of 
f'Urri    this  precipitate  Ih   more   copious   with  ari-ow*root  than  with 
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potato-fltarcli.    (Schmidt,  N.  Bt\  Atxh,  1%  19.5.)  Stardi  IkaM  with 
90  pU.  wator  dissi^lvca  nitrate  of  silver.     (TliomBon.) 

Staroli-iiaste  prrjmn'fi  with  1  pt.  gtardi  to  90  pts.  water  doM  Ml 
(irccipitatt^;  cobah-mttfi  jinr-jra/M,  ^titnn^us^  fcrrou$^  firrict  or  ospw 
^idU^  mtifite  of  hiutj  niercnric  nitrnUj  trrchtonile  oj"  ffofa,  ot  hichlondtvf 
phiimim,  (TlmmBon.)  Stai-ch-jjuste  pit-pared  with  1  pt.  wbcat-cURS 
diHl  ^0  pts.  water  (lues  not  )froci|itta1o:  uranic  nitratt^  mam$tmm 
suiphtiU^  turtdt'ttutiic^niirati  of  zittc^  cJtii^ridg  af  c<uhniuin^  rMioriitt  </ Ai% 
seaiiuiviihritk  oftrDiu  tho  BttUs  of  cohttfU  tiirtrti  cnjrprr,  or  i»r7iYr,  marwrir 
nitrate^  ffrrfthrtdr.  of  tjohl,  fklorid^  af  iilotwtim,  mr  chhn'fir  of  ft^ilMnm. 
(TroTTim»dorfF,  Tojirhetth,  IH24,  24.)    Thin  fitarch-p*Mte  heated 


does  n(*t  prcripitato  ncpieoits  arrtatr  of  ttiuitnnti  or  ferrous  tmlpl 
prothu'i^s  a  slight  tuilrtdity  in  mmtiroxtj*  uitniit, 

Iifuitiofi  offjalh  added  to  ihin  Rtaroli -paste  produces  an  abiuidaMi 
of  ^\vy  tl*K'kH  (TlKiniBonj  Payeti  &  lVr»uz)^  which  are  iiartiallr 
dcconijM>s('d  and  Icav*' n  residue  of  storuli  wlicn  Ciimplr-tidy  wasfitM  will 
alcnlinl  (TlioniBon);  and  aJsa  w)it*n  washed  with  cold   wj<'  '' 

iiowsky,  y.  ;/r.  Chfm,  35,201.)     Tho  flocks  di8app*>ar  t»n   I 
liquid  above  ill"',  rpappear  below  40'^,  aiid  diesolve  iu  <?x. 
infusion  of  galls.     (ThfinisoD.)     If  the  infuyion   i\i  galls 
added,  they  dif^enlve  nt  iir^t,  hot  not  nftorwardH;  tticy  ara   lik- -^ -• 
insoluble  ill  n  largo  qnantity  of  water,  and  aro  dt'jM»siti*d  rn   n  •  i    .- 
more   of   the   iufnsion  ttf   gallw.     (Puyon*)     Tlic  ifrii'd   pi 
lii*o\niiBh  yollciw,  traiieluccnt,  britlle,  audha»ahar»hla»l<'.  (^ 
Tn»tidt!»B.     (KalujowHky,) 

Starch  is  ineoluMc  in  ftUoMy  iu  fMfr,  and  in  aihy  \yc^X\\  Jived 
volatthu      Frnm  impurv  tUrch,   tbcse   tQUfaU  remoTe  cliloroptij^lt^  wax  or 
BUrch  swelli  up  wlica  gl/ccriQ  u  poured  upon    it.     (Cap  it  Guot,    AT.  J.  F|«& 

2G,  81.) 


AitptntUi:  to  Starch, 

1,  Bechamp's  Soluble  Starch. 


Diftmffuifhed  by  BfirlmTiiii,  bi  a  ■iib»tnji«  diffrnn?  from  cnmrt] 
ilritrin.  He  rcgardi  tt  »•  »lcnlk«l  witli  Ihc  jubttancc  ori^nall' 
Biol  {»iot  tliJit  to  which  tUc  uimc  drxtrin  In   how  dj"|iUM).      Hc»i»r.ii 


t|   >ii 


Formation.    Common  »tarrh  is  conrertod  into  sohiblo  ntarcb  \ty 
dilute  nL'idn,    diflh'tusc,   ronccriti-ated   ncida^   rithcr  ct>M  t>r    hMy 
Kohttion  *'f  eh!"ni!n  nf  Xllir.  —  "WTi^n  iterch  U  BnbJfOteil  to  the  trtton  of 
icltla  or  otitiiotiiAr,  U  ia  Arit  d)ftnrgini««<),  tlieii  c-onTninl  mtn  •  «ab*Taiw»  *1 
pol  immctllatrW  bliird  I*y  ItMlitif  (t»iiu»»npc't  I i^m*  mnylarf),  Uirn    into  ■  m 
fri.i         '  W  in    witrr  Rt   HO",    and    ■rpnntcN   A^iiin  m  the  «»l< 

[J,  ,Vj  rf<'/,^(u/f,  ivtmliir'i  /lf/i(.Jo/t»  (X  Pr.   VMrm.  44^ 

j^u>;;) r. , *iarcb,  ^  S*dnbl(' Htartli  in  prodtu;vd»  without 

diRorganiwitJnii,   by    tht-    lurtion    of    gluriul    aitrlic     «nd     on 
(HMiiinip.) — It  iblikowiKr  obtained  by  Irciiting  xyhtVdin  with  tnjUi 
prol^K'hloridc  of  iron.     (Btcliamp,  CompL  rend,  57, 13J.) 
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Pi'eparation, — Starch-paste  is  subjected  to  the  action  of  diastase  or 
of  dilute  sulphuric  acid,  tdl  the  mixture  is  coloured  by  iodine,  no  longer 
blue  but  violet,  the  liouid  is  then  saturated  with  carbonate  of  baryta, 
or  the  action  of  the  oiastase  is  intcmipted  by  boiling,  the  filtrate  is 
precipitated  with  alcohol,  and  the  precipitate  is  washed  with  alcohol 
and  dried. — 2.  One  part  of  starch  is  heated  with  4  pts.  glacial 
acetic  acid  to  100°  in  a  sealed  tube  for  six  hom-s,  and  the  contents 
of  the  tube  are  washed  on  a  filter  with  alcohol,  and  dried. — 3.  Starch 
covered  with  2  pts.  of  ordinary  and  1  pt.  of  fuming  nitric  acid,  is  left 
to  stand  in  a  covered  vessel  at  18"  —  20**,  till  it  is  converted  into  a 
clear,  transparent  mass. — or  a  thick  mixture  of  starch  and  nitric  acid 
is  heated  till  it  gives  off  red  vapours  ;  alcohol  is  added  in  either  case ; 
and  the  insoluble  residue  is  washed  with  alcohol,  and  dried  over  oil  of 
vitriol, — 4.  Three  pai'ts  of  starch  are  triturated  with  2  pts,  oil  of 
vitriol ;  the  stiff  wliite  paste  is  covered  with  alcohol  after  the  lapse  of 
half-an-hour ;  and  the  insoluble  residue  is  purified  by  washing  with 
alcohol,  solution  in  water,  and  precipitation  with  alcohol. — f.  5.  Nitra- 
midin,  binitramidin,  or  one  of  the  compounds  isomeric  therewith 
(pp.  106 — 112),  is  heated  with  a  rather  £lutc  and  perfectly  neutral 
Qolution  of  protochloride  of  iron,  keeping  the  temperature  below 
100**,  and  adding  iron  filings  to  prevent  the  formation  of  free 
hydrochloric  acid,  which  would  transform  the  starch  into  dextrin. 
As  soon  as  the  evolution  of  nitric  oxide  ceases,  the  liquid  is 
quickly  cooled,  filtered,  mixed  with  alcohol,  and  left  to  stand  for 
twenty-four  hours.  It  then  deposits  an  ochreous  mixture  of  starch 
and  ferric  oxide,  which  is  washed  with  alcohol  and  dissolved  in  water ; 
the  filtered  solution  is  treated  with  excess  of  baryta,  and  the  resulting 
precipitate  of  amilate  of  baiyta  is  washed  with  water  containing  a 
Uttlc  baryta,  then  suspended  in  water  and  decomposed  by  carbonic 
add.  The  colourless  filtrate,  concentrated  and  freed  from  dissolved 
carbonate  of  baryta  by  heating  in  the  water-bath,  is  then  mixed  with 
very  strong  alcohol,  which  predpitates  the  starch  in  very  minute 
granules,  to  be  purified  by  repeated  washing  with  nearly  absolute 
alcohol,  and  drying  in  vacuo  over  oil  of  vitrioL  (B^bamp,  N,  Ann,  CMm. 
Phya.  64,  329.)  % 

Properties,  White  powder,  or  if  obtained  by  evaporating  the 
aqneous  solution,  gummy  transparent  mass.  If  prepared  with  glacial 
acetic  acid,  it  does  not  differ  in  appearance  from  ordinary  starch. 
— Rotatory  power  [a]  =  211°  to  the  right.  (B^hamp;  Berthclot, 
N.  Ann.  Chim.  Phya.  48,  496.) 

E  (champ. 
at  20^ 


24  C 

20  H 

20  O 

144     ... 

20     ... 

160     .... 

44*44     ... 

617     ... 

....     49-39     ... 

44-34 

6-44 

49-22 

C"H*»0»  

324     ... 

10000     ... 

100-00 

By  the  further  action  of  the  dilute  acids  or  of  the  diastase  used 
in  its  preparation,  it  is  converted  into  dextrin,  sugar,  and  non-fcr- 
jnentable  amylin ;  by  oil  of  vitriol  or  chloride  of  zinc,  it  is  little,  if  at 
all,  converted  into  dextrin  and  sugar. 

Soluble  starch  dissolves  readily  in  water,  whether  hot  or  cold ; — 
the  solution  is  not  rendered  turbid  by  cooling  or  by  evaporation  to  a 
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pyru|>;   noitlier  docs   it   suffi^'r  any  alteration  of  rotatory  prvwfr 
keeping. 

Soluble  btarcb  in  the  ^oUd  st  ft  to  or  in  &<ilution,  ia  t(inie*i  ItltH* 
iodinp,  forming  eolnblrr  iwlido  of  Kt^rcli.     It  is  precipitated  (Totn  . 
Bolu(if>Q  by  lim^  or  banjta-imtcrj  by  tikchol,  and  by  tmnin.  (B^hamp.) 


2<  Sulphamidonic  Acid* 


FfiULUfO.     Ann.  Phanu,  55,  13» 

Bloxdkau  bE  Oarolles.     liev,  gcicfit.  15f  69;  abatr.  J,  pr.  Cfi 
439;  AnsuPharm.  52,  416. 

Known  chiefly  in  couabination  with  bawf.— By   tbo   {iction  of    oil    uf 
\i\m\i  starelu  cumpoiinda  arc  produced,  corit^iiag',  according  U» 
quantity  of  tlic  (hI  of  vitriol,  the  duration  of  the  action,  au<J  tbe  U; 
withitj  which  the  tempci'atiiro  is  rcBti-ainod,  frcmi  12  to  44  at.  C,  aiid  1 
^9  ut.  H  and  O,  to  2  at.  Bttlphuric  acid.     See  the boTytt-talu.     (frV^hHuj 
Tbe  prodqct  obtaiQed  b^  S  or  10  dsja*  ftctiOQ  ar  all  of  vitriol  ou  itarcfa  contoina 
und  HUgar  u  we]]  u  sulphamictonic  acid. 

The  aqxteoug    acid  i*  obtained  by  decomposing  tho  1t>ad-«ii!t 
fiiitphuretted  LydioffGD,     On  evaporating  the  filtrato  -■  \  t\ 

tho  Hulpliidc  of  lead  in  vacuo  at  10^,  there  remains  a  \\ '  c 

talUne,  acid,  deliqucpic<;nt  mawtt*  whose  conceutruted  s-^i  LckeM 

at  lOO"",  and  decompoaea  readily,  evcu  at  ordiiian*  icmi       — ,  wilk 
fnrnmtion  of  sulphuric  acid,  dextrin,  and  sugar-    (Fehliug-.) 

If   tlif  solution  obtained  by  adding   starch   lo  nil  of  vitriol 
diluting''  with  water,  be  acutraUyedwith  alkaline  or  metallic  carbooa 
tho  Sitfphamidonates  are  produced,     Thewo  saltfl  are  amoi'phoii^,  » 
up  and  give  off  vapoure  of  eulpliuric  acid  when  heated ;  are  deooia* 
po«ed  hyehloraiowitU  fonnation  of  hyilrix^hloric  acid;  aud  duwclre 
readiJy  in  water.  (Blondenu,)     . 

SulphantutiuHiU  i)f  limyf*). — \\nieu  the  ftohitiou  <tbtaincd  by  additi£ 
Btarch  to  oil  of  vitriul  and  dihiting  with  wfttciv  is  lictitraiiaed  wriii 
cail)onat<-*  of  baryta,  and  the  Ultrate  is  evaporated  in  a  cnrront  of  air  *t 
2.'i^,  nna-<.'i'yHtal!ino  haryta-Hallfl  rcmaJb,  which,  after  dryinir  ^n  v  imn^ 
Miiiy  be  healed  to  UM>^  for  three  or  four  honm  without    .  i, 

diwHolve  easily  in  water,  and  are  decomposed  when  heated  tliei  - 

jinsJting"  Hulptiate  of  baryta.     TIicho  baryta-salta  differ  in  *■  a 

uecordiu^  to  the  nuautity  of  oil   of  vitri**!  used,  and  the  tiiUL  uunug 
which  it  has  remained  in  coutaet  with  the  staieli. 

<7.  By  1:!  liaurs*  action  of  2^  ptn.  uti  uf  vitii<»l  on  1  pt.  stttn^i 
C'»n"0^^?!<,)^BiiO,SO*,— ;-.  By  24  liourn'  action  of  Iho 
r»H"0".8(>'.B«(J»S(F— r,  Uv  '^  hnuvn*  action  of  U  pt».  oil  .^f  vitriol 
1  pL  HUiivh  =:  {'*'ri"0'*,SO».BrtO,S()>.^rf.  By  24  hnnm' action  of  » 
nil  of  vitii-.l  tm  1  pt,  Htarch  =  t^*llHJ»  Sf?.  BuU,SO*.— r.  By<dhor 
action  nf  IJ  i*tH.  oil  of  vitriol  on  1  pt,  slaieh  =  C»ri'*0**,S(/.  BaaSU*. 
— f\  By  4K  lintirM*  arlion  uf  2^  J)Im.  ot)  of  vitriid  on  1  vL  fttanch  = 
l'^FI»Hi**.S<)*.  Brt(  >,St»»- .7.  By  72  bom's'  action  »»f  1^  ptH.  oil  nf  vitriol  on 
I     pi.    htairh  =  r"H*xhS(iMJa(VSt)*.— /r.    By   ';o    h  a  r4 

uti  of   vitriol  on  1  pt.  BUtx;h  =  C*'11'*U^^S0^.  U- 
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li  hours*  action  of  \\  pts.  oil  of  vitriol  on  1  pt.  starch  =  C**H"^)*, 
SO».BaO,SO».    (Fehling.) 

Fehling. 

Ihritd  at  100'. 

,                     a.            h*             e.            d,            e.          f»          g.          h,  t. 

C 22-28      25-25      28-19      29-82      31'62  33-61  31-68  3527  362 

H    3*80        3-87        4-32         4-40        4*86  4-99       515  4-92  5*4 

O    —         29-42      30-73      3341      35-38       _         —         —  — 

80» —          10-56         9.46         8-27         7-18       —         —         —  — 

B>0,80»....  35-30      35-90      27-30      2410      20-96  1987  16-65  17-17  151 

100-00    100-00    100-00    100-00 

Sulphamidonate  of  Lime. — By  saturating  the  solution  of  starch  in 
oil  of  vitriol  with  carbonate  of  lime,  and  evaporating  the  filtrate. 

a.  After  the  oil  of  vitriol  had  acted  for  some  time  on  the  starch 
=  C*H«0»*,SO* .  CaO,SO*.  2H0 ;  resembles  gum  arabic  (Blondeau  de 
Garolles). — &.  After  a  mixture  of  1  pt.  starcS  and  2  pts.  oil  of  vitriol 
had  been  immediately  diluted  with  water,  saturated  with  carbonate  of 
lime,  the  filtrate  evaporated  to  a  syrup,  and  precipitated  with  a  large 
quantity  of  alcohol,  and  the  resulting  viscid  precipitate  washed  with 
alcohol  and  dried  in  vacuo ;  c.  after  the  mixture  had  stood  for  24  hours ; 
d.  after  it  had  stood  for  7  days,  and  been  treated  like  h.  =  C*H'K)*', 
CaO,SH)*  (Kalinowsky) ;  but  according  to  Gerhardt  (i^.  J,  Fharm,  8, 
309;^  C**H"CaO^  2S0». 


Bloadeaa  de  CaroUet. 

v.  Kaltnowskjr. 

0. 

at  ZO'^—iO'' invaeuo. 
C 29-49    

b, 
Overi 
34-43    . 

5-64     . 
37*61     . 

5-65     . 
16-67     . 

e,                 d, 
oil  qf  vitriol  in  vacuo. 
34.94     ....    33-78 

H ™        5-22    

5'70     ....       5-68 

0 43-61     

37*76    ,«.    42-79 

CaO 5-68     

5-20     ....       4-75 

S0» 1600     

16-40     ....     1300 

10000    

.  10000 

10000    ....  100-00 

SulphanMmate  of  Lead, — Obtained  by  immediately  saturating  the 
Bolntton  of  starch  in  oil  of  vitriol  with  carbonate  of  lead,  of  the 
composition  a = C'«H»(>',SO'.PbO,SO»,2HO ;  but  if  the  solution  is  left  for 
36  hours  before  saturation,  the  salt  has  the  composition  ft=C'*IP*0**,SO'. 
PbO,SO»,2HO.    (Blondeau  de  Carolles.) 


c 

Blondean  de  CarroUes. 
a.                        b. 
at  30"— 40''  in  vacuo, 
28-31     24-98 

H 

5-00     

....       4-48 

o    

.     40-23     

....     36-81 

PbO.  . 

15-40     

....     14-11 

SO" 

ll'OO     

....     19-62 

100-00     

....  10000 

IW 


BKAcaaanrr  (t^OV    .Am.  CKl  /f^  j^  $90s  iVgy-.  99,  17S; 
7,  245;  afactr.  SAr.  €^  SMS. 
-4**.  Ami.  7. 14^ 
Pavxx.    JV'.  Jmu  Sc  m^  Ba,  10,  ICl. 

PkLCN^a.    CiflqpC.  rhL  7,  aa ;  J.  |r.  dov.  1«»  1«9.  —  Co^^. 
33«  890;  J.mr^  Ckem.  40,  ^«X 

Bocub-Bjuxoe.    .SoftfO;  OMfrrwrf,  Utrecbti  Xa  3 ;  •/.  j»-.  CWin.  31, 

300;  Amm.  PLtrm.  4^  47. 
h^UAMT.    X.  Amt.  Ckim.  Pk^  4C,  H^;  mbftr.  C«m^.  m^  41. 

/./r.  CAcM.  68,  61.—  Fqither,  X.  An.  Ckm.  /*y».  64*  511. 


/bnw^ifibfi,    1.  By  U^  acdni}  of  strong  nitric  nod  of  sik  gr,  Vht 

ior  oC  red  fttniiiig  nhiic  ftdd :  ZkA^^,  GfoiisrtHM-),  on  etardi  in  uc  edtd 
BraCOnnot,  Pelonze).     Stvdi  !■  Ukcwue  a»nrted  isio  nirramdhi  tir  tifsHr  KStf 
9i9^  gr,  1-4 IK  hat  ao^hfwtakmaoA.     (GMilew.) — B 
that  there  are  two  modiBcadoDS  of  mtmnidin,  oviv 
«o  in  other -alcobol,  acetone  «id  wood-spirit ;  the  oilif: 
BoliiMe  in  thoMO  re-a^^ta.    Hkc  prodtictj*>a  of  o:i>^ 
thr»f!   nKKU6catioDs  depends  cbienj  on    the  tfv.i 

b«*ic^  fm^uced  when  the  Ltqoid  is  kfpt  cool;  laoii 

temficratore   is  allowed  in  rise*     If  the  prftdiict  is  left   too  1. 
contact  with  tW  acid,  it  ia  destrojcd  and  con  verted  mto  an  add, 
aooirUanc  aciil.     T\m  cFeet  liad  t»«a  ob«emd  (17  Move,  who  ■» 
tlw  pmcncc  of  aei  «cev  of  niuic  add  i  bm  BoeordiDf  to  BJ^champ,  aa  racest' 
lUJ  no  JHflarnce  on  tJic  rcf«lt,  trnlMi  ihe  sUrch  i*  Terr  rtnr^  atitl  Uiff  acid   trry 
coarrntmlfd*  in  which  cmc  a  ccrtata  qnuidiy  of  binitnmirlin  is  proftnord. ._  2f. 
tJic  a^^tifJii  of  strong'  nitric  acid  on  glycogen.     (Pelouzc,  0>fly4. 
4i,  ISai  :  ./.  pr.  Chum.  73,  2VJ,) 

A  product  uj^^'eiiiji:  in  r«^in portion  and  prnixTtifs  with  nitramidin 
IB  formed  when  wood-Khaviugs,  liuen,  or  cotton  is  hoatod  with 
nitric  acid.     (Hra#.-niiiiol,   Pavcn,)    Htron^^  nitric  ndcl  of  ep. 
diftftolvcH  wtton  at  80^  —  3*^",  formmg  a  thick  tmiisftArvnt  jrui 
which  wntcr  ihrowrt  down  nitramidin-     (l>e  Vrij,  Compt.  rr»i  )4*  19.) 
The  iilvntitfof  thrw  jiroducU  with  nitramiilio  apprort  danblfuL     (Kr.) 


Prfj>aration.  Starch  16  dissolved  in  cold  concMjimtrd  or  f« 
nitnc  ncidf  the  ^unniy  Hohttion  ia  iinuicdiiktely  mixed  with  water, 
tlio  Icniu'iiniK  lnitjH|Miri*nt  precipitate  is  wnshixl  wilii  wafer  ami 
drifKl  (Hraroitnot,  Ihahuutp.)  —  The  htarch  nhould  1x>  quickly  and 
inliinately  mixt'd  with  fumiji^  nilric  acid,  hy  triturating-  it  m  wnal 
|if»rtit~>nN  in  n  j;lunn  fnortar  and  the  traiiHluccnt  ^rtdatiiiftitH  solatiofc 
immedirtt*!)'  dihitctl  witli  wati-r,  whrrehv  rcwirsr*p-:iiiicii   ntlrai 

pn»duco<i.     (HaUul.) — %.  1  j»t.  nf  Kliircn  dried  at  the  leniix'     ^ 

the  air  (20"),  is  niixcd  with  6  to  d  ptfi.  of  fuming  uilric  aciu,  hj  tiihl> 
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■  ration  in  a  thick  porcelain  mortar  (to  avoid  rlec  of  toiiiperatiire),  til! 
it  is  reduccti  to  n  perfectly  transparent  ecmirinid  raaaa  "without  any 
trace  of  graindcs,  aud  20  tn  30  pts.  of  water  are  add(>d  at  onco,  tito 
tritiiratioti  being  constantly  kopt  up.  The  ooniponnd  tlien  soparatf^a  i 
in  the  form  of  a  cnrdy  precipitatOi  (?asily  pulvcrisiod  midcr  water.  It 
is  washed  with  distilled  water,  and  dried  at  tlie  tomperattire  of  tlie  &ir  or 

iin  a  hot-air  charnben  (Bechamp.) 
To  purify  this  product,  it  isi  dissolved  in  a  cold  mixture  of  10  pts, 
glacial  acetic  acid  and  1  pt-  bihydratcd  acetic  add  [C'lPO^^HO;  ap. 
gr,  I  073];  tho  whitii'U  iis  filtered,  dbJilled  water  gTuduidly  added,  the 
tIscoub  niaH9  which  fulls  iu  the  hotloni  is  nopaiuted  from  the  eiipcr- 
natant  liauid  by  decaatalioiu  and  a  larger  quantity  of  water  is  added  j  ^ 
a  pulverulent  precipitate  is  then  forrued,  which  must  be  collected  ou  (i 
filter,  washed  aud  di'icd.    (lie.ehanji>*)^ 

Properties.  White  powder.  CoarBe-ffraincd  (Ballot)  ;  f^andy,  con- 
Bisting  of  tough  opaline  vesicles  (ReinscTi,  N.  licpfrL  3,  ISl).  Tasto- 
Icfts,  (tSracounot,  Liebig.)  Has  a  Bcarcely  porcej^tiblo  hitter  taeto. , 
(Rcitisch.)  Neutral.  (Braconuot.)  Poisonous-  (BakfTEdwardi?,  Cfu-m. 
Ctntr.  1849,  48.)  llotatoiy  |>ou-cr  of  nitramidin  \%\  =  l^tb'Oiy^  to  the 
right* 

Csleuhtion  actsordin^  iQ  Becliaii]i|>.      GladstoHC.     Bouijs-          Pettra- 

Laurent  «iid  B^hamp.  Bnllot.            kofcr. 

mean.  a#dr. 

12  C 72    ,...     34-78  .„.    34-5S     ,.,.     30.97     ....     3702  ..,.    3fi-76 

N   ..,     14     ..,.       6'76  6'53  ....       6-6* 

9  H    .». 9     «..       4-34  H«                           4-35     .,..       4-82  .„.       4'7!l 

14  O  112     ,„.     54*12  fi2tt3  ....     52-80 

CttNH>Oi*  .„.  2D7     ....  lOO'OO  10000     ....  lOOOU 

Awording  to  Peloii^e  snj  others,  it  is  C"=Nn*Di«  or  C'^irO^NO*  j  according  to 
Lanrvnt  {^.  Ann.  Chim.  P/iy*.  1 9,  37*)  St  ii  t?^XIl W"  or  C^X^'^O™.  Ballot  cco- 
clndcs,  from  Ua  reaction  mth  alkalis  {vid.  in/.Jr  tluit  it  ii  %  mixtare  of  two  different 
vutHtnnres. 

ii  EtGchainp  has  sliovn  {N.  Ann.  Vhim.  Phys.  64,  316)  tiinC  the  prodact  formed 
by  ttte  action  of  n\lx\c  arid  on  stanli  has,  for  the  raoFt  part,  the  composido^j 
C'^H^O'*  or  C-^X^n'^^O*,  but  that  when  the  atarch  ii  Tery  dry  and  a  large  excess  of 
««id  u  used,  «  certain  quantity  of  biultramldin  may  likevisr  be  Ifonned  :  or.  h  grammn 
of  fttOTch  dried  at  20"*  (eorrtspondiinij  to  4'b  ^nn.  dried  at  100')  triturated  with  20  j^nn. 
of  nitric  acid  (obtained  by  distUIing  1  nt.  of  dry  nitrate  of  potAah  with  rather  more  th/irt, 
2  lit  strong  sulphuric  acid)  yicldfid  a  product  weighing  5'70  gmai*. — b.  &  grms.  of  the 

Pt»m9  atarch,  triturated  with  aO  grms.  of  the  same  nitric  acid^  yielded  G'Sa  grin?,  of 
prodDct  dried  in  varuo.^ — e.  b  grmB.  &t:arch,  dried  at  lOU*"  nnd-tOgrms.  nitric  acid  yieldrd 
5*78  gnus,  prodoct  dried  in  vacuo. — rf.  5  grms.  starch,  dried  bt  'liO**  ind  (>a  gniiB.  nitric 
ajcid  yitrlded  a'^grma,  product  dried  in  vaeao.^ — p.  &  grnts.  starch,  dried  at  100'',  aad 
60  jfiniB.  nitric  a<3id  yielded  7'24   grnis.  product  dried  in  vscno. — The  upcrimenta 

IB,  h.  c,  rf,  give^  ai  a  mean  result,  125-7  pts.  of  nitramidin  for  100  pti.  of  atarcbyi 
Ci^H'-'O'*  or  C"H»0^.  The  quantily  calcuintea  from  the  formula  C^^NH^Oi"  or^ 
C'^N^H^^O*' ia  I27"8. — In  the  liifit  eiperirocnt,  f,  tlnj  Increate  of  weight  is  much  inorv 
ronftidcrabie,  probably  in  corisequppce  of  the  formation  of  a  mort  highly  nitrtited  com- 
fi^cljamp  rcgardK  nitraniidin  and  the  three  compounds  neit  to  be  deacribcd,  bs  nitrateji 
enrrvvponding  in  con^titutioti  to  the  nitric  others  (assijpiing  to  nitramidin,  for  eiatnplo, 
ttie  forrnula  C'^H^O^.NO^),  find  not  ob  products  analogoof  to  nitrohetistcnc^  Blc.  : 
1,    RpcauM-,  when   Ke-Aled   with   roducing  ngent* — ferrous- acetate,   for  e^tamplr, — they 

»  yield,  not  amidated  pmducta.  in  which  NO^  ia  replared  by  NH^  {^•9*  auilibe  C'^H^(XH-) 
from  nitmbi'nMne  C^H'^(NG*)],  btit.solableBtar4;b  (p.  102),  8  compound  free  from  nitro- 
gtu;  jtj«t  •*  the  nitric  ethers^  when  treated  in  like  planner,  reproduce  the  carreapond. 
tng  alcohols, — 2.  Became,  when  they  are  diasulred  in  atrong  BiJphuric  acid  and  tho 
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fiolutiati  is  diluted  with  water  and  distilled,  squeoas  nitric  udd  ptuet  otcr,  not 
pamed  by  red  vapours^ — 3-  Because  tlic  opdcfti  rotAtory  powerA  of  these  omupammtk, 
03  delerinined  hj  ohieryEiioQ.,  are  Dearly  ibc  bhhib  as  tbocv  wbich  ciScfllktioa  vovli 
BAiigrt  to  mixtures  of  ati  active  molecule  of  hypothctidtlly  aohydrdus  tfarcb  C^H* 

with  the  Jflwthe  inoletulea  HO,NO*  m  nkramidin  mJ  2N0*  in  bmitntmiilm 
tlie  detaUi  of  these  cAlcultftiooj  see  the  origin^  memDlr  {N.   Amn^    CAini«  Ai 

De€ompositioiu9,      1,    Spontaneotis  decompoi^hn,     Nitraimdln^ 
being"  kept  for  six  yeara,  suddenly  begaa  to  give  off  gasc^,  iiiclu 
liydrocyaoic  adJ,   and  after  a  few  weeks  left  a  small   quantity 
turbid  lifiuid.     (GlafUtonc,)     According  to  Bfchamp,  it  majr  bs  lent 
alcera'ian  for  an  indefinite  time,  —  2,     Nitramjdiit    dctouatos    elightjy 
heated  (Bracounot),    giving   off    s,    small  quauUty  of    nitroua 
(Liebig)t  liot  by  prcasuro  or  percussion  (Pclouzc)*     WTien  hf^nf^vl 
paper,  it  docs  uofe  melt,  but  i>ocomes  carbouiscd,  witliout  ^ 
U>  the  paper.     (Bracomiot.)     It  takes  tire  at  180"  f  Pelmizt  >. 
{Gladstone). 

According  to  Bechatnp'H  earlier  experiraciitfl,  it  takes  firr  bet 
18<r  and  190°,  leaving- a  large  quantity  i»f  charuoid;  a^jcordiug"  1 
later  experiineuts,    it  l>eginfl   to     givo   off    rod     va]x>iirti   at    15( 
wUtiii  heuU^d  in  a  test-tube^  and  dctiaf^vutes  slovdy  betwcMUi  13H 
200",  baviiig  a  black  residm.',  witbmit  leaving:  any  charcwil.     (Pt?Um 
— Nitramidin  aubject-ed  to  dry  distillation  gives  off  a  yellow  distill 
cooiaining  acetic  acid,  leaving  charcoal  amounting  to  j-  of  its  wci 
(Braconnot,  Pclouan,',) 

3*  Niti*aiiiidiu  \a  dissolved  hy  iiitric  udd  oi  ep.  gr.  l'2'>,  or  high 
The  BOlatiou   ia    nitric  add  of  ip.   gr.    l-41'l  acquires  a  jelloiriah  red  colouri 
ifter  tofat.  dayi  no  longer  deposits  xyloldm  on  bdditioD  of  water^  but  conlaina 
•cid  !vimilar  to  saccharic  acid  (xi,  5l3)t  which  ii  hktwhe  rorra^  on  boiling 
with  itrong  nitric  acid,  and  i«  euily  trantformed  by  heat  tnia  a  black  arid,  ^ 
wlien  boiled  with  nitric  actd^  is    converted  into    aialic    add*     wHlinut   PTolutit 

carhotiic  acid*    (Pelome,  Payen,) — Nitrainidin  diKSolvod   JTv  fuming' 
acid  fieparates  as  tyro'^y^^'j  '>^i  mixing  the  eolutiofi  witli  an' 
vohuoe  of  oil  of  vitriub     (Ci>1tereaii,   Cotttpt.  rewl.  2t,  ;i05.) 
B6champ'«  «ipennaentj«  it  a]ipc«ni  probuMc  that  tbc   produi:!  thus  obulnrd  i 
pynwyliii  but  binitramidin  (p  llO)  ll.     With  ot'f  of  vitriol,  nitrainidJli  ft 
a  oolotirletiri  flobit)*m,   from  which   it    is  i»ot    preriprtaln!   by   v«t^ 
(llracoutiiit);  this  Sfdution  easily  ami  f|njckly  dtrohiritifs  Hc»fiitiou 
iridigo,  arul  given  (*fF  nitnuis  giuiwheii  treated  with  cupiKT.     (larbij 
—  r>.  Nitrainidiji  Jivated  with  a  witrin  a(|nf(>UH  fiohitinn  of  pmtocAiot 
of  lifm,  gives  off  nitixius  gas,  and  is   converted  Inlo  soluble  Hi 
(Ik'chanip.) 

Ci'Nll»OW  +  fiFcCl  +  HO  -  FcW  +  2Fc-Cl^  +  NO»  +  C"H"'0^ 

In  contact  witli /Trrmir  snlphatf.^  it  cxhilrttB  tbo  coloration  ckaj 
i#tic  of  tiitratofi.     (Coltvrfan,  Compt.  rmd.  2;t,  U57.) 

K,  NitraiJiidin   ifl  not  dittriolvcd  by  in|neoufl  alkatis  (IVlouze^ 
chajiip) ;  iH-'oimjirH  IruuHluceut  and  ghitinouH  when  immersed 

(BraCOnUOl.)  —  A?cordiitg  to  Bnllot,  it  dixsaWrd  (lartiulU.  Tlie  portlan 
vwk  aqoeoiu  alkalii  (not  in  ammonia)  cotiintnv,  after  prrriiiitaUon  wlik  M«lki 
and  wtvtiinic  of  tlir  flocruK^nt  prrcifHtalc  ^tth  thp  nnnir  acid,  38  Ml  f>.  r.  C.  and  4*11 
((;'-ll^Ml"j;  the  iitirtiliiMr  jiurriim  wlikdi  nink*  lo  lliQ  bottom,  and,  after  caunAd 
WB>>>Nir  ain.*-*r«  white  aiui  piilvcnUcDt,  codtaiBS  36»l  ji  c.  C.  iud  4  ,M  H.{C^U*NO*^. 
— N  iLrr  tborougb  waafain^  witb  alcohol,  and  tbca  with  w«»h  *f]«»(nu  poCtth. 
cwat  u  ■!  p.  c  t.  and  ft'l?  H.    <ttailaL)  
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Combinathns,  Nitramidin  is  ineoluble  in  water,  (Braconnot, 
Felouze.)  it  tofteos  in  boiling  water.  (Bnconnot)  It  decoIoriBes  alcoholic 
tincture  of  iodine,  formiag  a  yellow  compound.     (Braconnot.) 

It  dissolves  in  strong  hydrochloric  acid,  especially  when  heated 
(Braconnot,  Gladstone),  with  rapid  decomposition  (Bechamp).  It  is 
nearly  insoluble  in  pure  glacial  acetic  acid,  but  dissolves  easily  in  that 
acid  mixed  with  -^  of  the  bihydrated  acid,  C*H*0*,2H0.  (Bechamp, 
J^.  Ann,  Chim,  Phys.  64,  320.)  When  moderately  heated  with  glacial  aoedc 
acidy  it  dissolves  to  a  thick  mncos,  which  coagnlates  on  addition  of  water,  and  leaves  a 
colourless  varnish  when  evaporated  (Braconnot).  Xyloldin  prepared  from  cotton 
separates,  when  precipitated  from  its  solution  in  acetic  acid,  as  a  coagulated  moss ; 
tlut  prepared  from  starch  separates  in  the  form  of  a  powder.     (De  Vrij.) 

Nitramidin  is  insoluble  in  aqueous  ammonia,    (Braconnot,  Ballot.) 

It  does  not  dissolve  in  alcohol,  ether  (Braconnot,  Bechamp),  or 
ether-alcohol  (Bechamp).  With  anhydroTis  ether  it  forms  a  jelly  which 
dries  up  on  evaporation  to  a  white  opaque  film.  (Schonbein  ;  Bottger, 
Pf>99'  70,  820.)  —  Xyloidin  prepared  with  nitric  acid  dissolves  in  ether;  that  which 
is  prepared  with  a  mixtnn  of  nitric  and  sulphuric  acid,  dissolves  in  ether- alcohol. 
(Flores  Domonte  &  Menard,  Compt,  rend.  23,  86).  Nitramidin  is  insoluble  in 
chloroform,  acetic  ether  and  benzene,  sKghtly  soluble  in  wood-spirit.  In 
acetone  it  appears  to  soften,  but  does  not  dissolve.    (Bechamp.) 


T  4,  Isonitramidin. 

C»NH»0»  =  C"XH»0"? 

BicHAJfP.    N,  Ann.  Chim,  Phya,  64,  320. 

FieuU  motumiirigue  aolubley  F/eult  iaomoiTionitrique 

Formatimi  and  Preparation,  The  same  as  for  nitramidin  (Bechamp), 
excepting  that  the  nitric  acid  must  be  present  in  greater  excess,  and 
the  temperature  allowed  to  rise.  Starch  triturated  with  10  or  12 
times  its  weight  of  fuming  nitric  acid  in  a  rather  thick  glass  vessel,  so 
that  the  heat  developed  by  the  reaction  may  not  be  too  auickly  dissi- 
pated, is  converted  in  six  or  eight  minutes  into  a  yellow,  slightly 
viscid,  perfectly  transparent  liquid,  which,  when  poured  into  30  times 
its  volume  of  water,  yields  a  precipitate  less  curdy  and  more  pulveru- 
lent than  nitramidin  precipitated  in  like  manner.  It  is  punfied  by 
dissolving  it  in  ether-alcohol,  filtering,  and  leaving  the  ether  to  evapo- 
rate. It  is  then  deposited  as  a  pulverulent  mass,  which  may  be  dried  in 
a  hot-air  chamber. 

Properties,  White  powder.  Rotatory  power  (determined  on  the 
acetic  acid  solution),  [a]  =  156*96°  te  the  right. 


12  C  
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.,     3478     ... 

6*;6   ... 

4-34     ... 
..     5412     ... 

Bechamp. 
35*46 
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u  O 

14     .. 

9     .. 

112     .. 
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4-44 

53*39 

C^H»0"      ....  207     ....  100-00     100-00 

Retpecting  the  rational  constitution,  see  page  107> 


CARUO-HYDRATES  Dm»Oi*. 
JJecontpotiitions.    At  ordinary   temperatures  it   may  bo 

iu<l{.'liuitl-ly  U'itlioUt  akoratioiu      A  sample  pirpareil  in  1054  Eiu  hrtn  yntKmi 
unaltrrvd   11)1  to  tfie  prviseiit   litiie  (flummcr  of  lBr>9{,  in  the   climate  of  M*»4ydB«r, 

HoulcU  ill  a  lulio.  it  begins  to  ghe  off  ted  vapours  at  KtT',  snd 
dofliigratoH  at  abnut  172%  leaving  a  email  quantity  of  white  mattit. 
By  pnthicMoride,  ^f  i>tiH,  it  ts  decomposed  in  the  saino 
ml  rAtnidin,  yiftlding  eolnblc  starch,    (p.  108.) 

O^mUnniioiin.    Insoluble  itj  imter.     Morc  svtlulilt.'  tbu' 
in  ffiadal  lu-.ctk  acid.     In  nkohol  <>f  95  per  cpiit.,  and  in 
diasolvr,  but  meiviy  Boftt^ns  ;   Lut  in  u  mixtoi'e  of  tihcr  ; 
tainin^  excofla  of  tlif  foniKT  it  dis>sulvo8  Trith  grix'ut  fa* 
Holwblo  in  nrmUi  ahsoltttt?  tilcoknf ;  itiHolnblu  in  vhlfrofonn  ;  *m 
in  acrinuf.^  arctir.  rfh'pi^  and  tiU'thtfik  ftfcnhoL     The  Holutnitt*  of  ihr  ■       , 
certAiti  inL'tiKtriiii   Bp^icnr^  t<t  vary  with  thc<  frmptTaturf  nt  wlikh  it  is  prrpaivd ; 
prodttirt  t:>wUicb  th"  preceding  statijinenis  upply  wos  prepared  at  20^  ;   bot  wiotli«|n* 
duct  prcjiAiTiJ  at  34^  witit  ]  pt.  uf    starch  dtiud  at  iimi  temjicraturc  and    10  f^ 
taming  nitric  acid,  dissolved  eahlly  in  blooliol  gf  95  per  ocut. 


IT  5.  Binitxamidin* 


C^X'Il'O"  =  C"X*Il"0"f 


BtolAMP.     -.V,  Ann,  Ciihu  Ph^Su  ti4,  322. 
Dinitramidin,  Nitror^Uliin^  FifiU*  dmitriquK 

Foniifrfinn.     1.  By  tbc  action  of  oil  of  vitriol  on  the*  tnonmiltnl 
ooTnjinundM  imililnitrannijiu  btnng  fi.inut»d  at  th**  same  time. —  S, 
fllonallv  lo>frl!iL*r  with  nltianiitUii^  by  trt-athig  dry  starch   with 
of  tii(nc  acid  (nt'O  cxiK'inmont  f,  p^  107)» 

Preparailtm.     1  pt.  of  Btarrh  ilriod  at  20°  ih  diasotvcd  in   1?  r^*- 
fuminj^f  nit rir  arid,  and    the   sfdutiou,   filtered   if   ne«  < 
[wnnded  gbns,  Ik  placed  in  a  frci-zing  mixture  and  \\i\\i  i  11 

8  ptw,  oil  of  vitiiitl,  whi'icu^tofi  the  niixtun*  kimmi  btH:utui*H  turbid 
depohittn  u  wfft  while,  very  bulky  mana  The  whole  Lh  llu*n  i|okH 
poure^!  into  u  larj^>  quantity  of  eold  watof,  care  belnj;  taken  to  dii 
the  Hotid  niasrt  and  uux  it  up  well,  ho  as  t'j  avoid  any  };^at  rise  of  teak- 
fM-nitun*  tn  ]iiirtii.'nlar  jiaru.  The  prodnet,  Avhich  Ih  a  white  poirder 
nmiMublinf;  nitramidin,  tint  more  tintfly  dividr*dr  i«  fn^ril  frtmi  mtVplraric 
acid  by  waahing  with  a  largo  tituiTility  of  wntt?r,  thtm  dried  in  thi  btrt- 
air  chamber. 

The  product  is  chiefly  a  nu^tnra  of  binitnunidin  and  iHobltiitnmidb 
mixed,  however,  with  Btuall  (juuntitiea  uf  the  monouitruted  cotapoaDtla. 

—  Two  cAprrtFTivnta  gatii  M?  mw\  K'lO  pEt.  fit  drird  prCMlucI  from   lUQ  fU.  uf  •CarA] 
wmrUknf  lo  thtr  foriaoU  C'-N'^I'NJ''*  it  »lHUiid  h«  t.'tJ'O. —  'V%\  %\  \  .  >) 

Uuitrktcd  tN)nii»'Uindn,  the  dried  [Kiwder  in  lri*rtl*'tl  \k\\\  'j 

pi,r.  flrnt  in  (he  oitd,  Unni  ut  tft",  which    "        '  -s 

'  IcavcH  the  bniilmnuditi.     The  laller, 
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diasolTcd  in  ether  coAtaiiiiDg  alcohol,  and  the  filtered  solution  is  eva- 
porated, either  in  the  open  air,  or  in  an  air-bath  heated  to  25''  or  80**. 
Properties,     White  mass  easily  pulverized, 

Bechomp. 
12  C™ 72    ....    28'57    ....    277      2»-6 

2N 28     ....     1711 

8H «. 8    ....      3-17    ....    3-47 

18  0 144     ....     51*15 

C^WH^O"  252    ....  10000 

Jlccordiag  to  BSctuunp,  the  rational  formola  is  Ct3HH)",2NO*. 

JkctmpositionSi  1.  Binitramidin  is  much  more  disposed  to  spon- 
Utneous  decomposition  than  mononitramidin,  giving  off  red  fumes  a 
few  days  after  its  preparation. —  2.  When  heated  in  a  test-tube,  it 
begins  to  give  off  red  vapours  at  ITo**,  emits  them  in  abundance  be- 
tween 175°  and  178"',  and  deflagrates  rapidly  Trith  a  hissing  noise  at 
the  last-mentioned  temperature,  leaving  only  a  small  quantity  of  white 
matter. — 3.  Mixed  with  pounded  glass  and  subjected  to  dr^  distillation 
in  a  combustion-tube  connected  with  a  cooled  U-tube,  it  gives  off :  a. 
A  gaseous  mixture  containing  at  different  stages  of  the  distillation 
from  61  to  42  p.  c.  nitric  oxide,  from  11  to  23  p.  c.  carbonic  acid,  from 
29  to  27  p.  c  carbonic  oxide,  a  small  quantity  of  nitrogen,  and  at  the 
oommencement  of  the  distillation  hydrocyanic  acid,  the  disengagement 
of  which  however  ceases  at  an  early  stage ;  —  5.  An  acid  liquid, 
which  has  a  disagreeable  odour  of  tobacco-smoke,  and  quickly  reduces 
nitrate  of  silver,  especially  with  the  aid  of  heat; — c.  Charcoal,  which 
forms  a  shimng  deposit  on  the  inner  surface  of  the  tube. — 4, 
Binitramidin  is  reduced  by  ferrous  salts  in  the  same  manner  as 
nitramidin,  yielding  soluble  starch  : 

C»N»H«OW  +  12Fea  +  2HO  «  2Fe20»  +  4Fe2CH  +  2N02  +  C^HWC* 

Combinations,  Insoluble  in  u^ater,  and  in  alcohol,  but  soluble  in  pure 
ether  and  in  alcoholtsed  ether.  Soluble  in  glacial  acetic  acid,  but  insoluble 
in  a  mixture  of  the  glacial  acid  and  the  bihydrated  acid,  being  in  this 
respect  exactly  opposite  to  monitramidin  (p.  109).  Soluble  in  acetone, 
acetic-ether,  and  wood-spirit :  insoluble  in  chloroform,  ht/drosulphuric  ether, 
and  methylic  alcohol. 


^  6.  Isobinitramidin. 

BecHASiP.     iV,  Ann,  Chim,  Phys,  64,  322. 
bodinUramidiUr  F€cuU  iwdinitrigtie, 

HiiB  compound  is  produced,  together  with  binitramidin,  by  thd 
process  descnbed  at  page  110,  and  is  separated  from  the  latter  by  alco- 
hol of  96  p.  c.  which  dissolves  it.     On  mixing  the  alcoholic  tilttal<i 
wHh  water,  the  compound  separates  as  a  very  fine  ■wVito  t^^^^^t, 
wluch  agglomerate^f  aunng  deaiccationt  and  then  bccomcH  ftUm\^\^ 
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v]-:iric  by  tritTirai: .  n.    If  ihe  aktC'L:*!  le  eraponted  by  heat,  the  ao- 
R'-jiAi'iTT  prwer.     [s^  =  ^ ■^^'^* ~ • 


12  C  72  --  25'3;     30-40 

2N              „     2f  -_  nil     lOrrt 

SB    S  ...  3-17     3» 

Ig  O  -         ■  ■    144  .,  5:i5     S&-6S 

C-'N=H*0=*    ....  252    ....  lWr09    100-00 

C-HSy^NO>  Kcorciasto  Bet^iaip  (p.  lOS}. 

iMcojnprK^iiioi^i.  1.  Isobiniiran^iiliu  is  ercn  more  BnbjecC  thAn  lini- 
tramidin  t*>  fpyfitan^'H*  <hK>inf'>K*?it»K, — 2.  Heated  in  a  teot-tube,  it 
K-idns  to  pvo  o^  xvtl  tuxDesat  IT*)',  and  deflagrates  like  the  fKVoedinj^ 
cvinpiund::  at  172'.  leaviugr  onlv  a  t^mall  quantity  of  white  matter. 
—  o.  By  pn-t'j-chlridi  <•/  in»q.  it  is  ivdncod  like  the  preceding  oom- 
] -Minds,  yif  Idinf^"  S'Mublo  s-tanrh. 

Comhihation*.  Insoluble  in  tc<iter,  soluble  in  alcoM  of  96  pwC:; 
di.<srilves  with  diffioulty  in  ithfn  but  easily  in  a  mixture  of  ether  tad 
itk"hoL  "With  (7'rfiV  rtL'ftf,  itc/i'-Hi.  ocftic  ether^  chloroforw^  meih/lk 
alcK'/ioL  auiiftiK'^  id'-K'h'K  and  hy.ir-M»tlphvri*:  tther^  it  behaves  like  bini- 
tniuiidin.     (Beclianip)  **. 


Tttnlin- 

c»n»«o»  or  c*ir\>». 

Valextix  Rose  (It^iU).    A,  GrhL  3.  217. 

Jony.     Cheiuifche  ^chrijtfn,  4,  73. 

(t.vvi.TiER  \>v.  Claubry.     .4hm,  CAiM,  94,  2*K\ 

I^AYEX.    J,  Phann.  9,  iS^.—Atin.  Chim.  Phttg.  26,  102;  Htpert,  18,53; 

Ann.  Si\  uat.  But,  1S4*>,  91. 
Stratixgu.     RtiHrt.  21,  418, 

Milder.     Aun.  Phmm.  28.  278:  J.pr.  Chetn.  15.299. 
J'auxeix.    Ed.Miuj,  J.  17,  12G:  Aiw.  Pharm.  39,213;  J^pr.  Chem, 

20,  140. 
(.'iiOfK'KWiT.    Ann,  Pharuu  4'>,  184;  abstr.  J,  pr.  Chon,  28,  316. 
Woskresexsky.     /V^r.<A.  AcmL  JiulL  5,  No.  a ;  J.  ;>p-  CAcni.  37, 309- 
I54>r(  iiAUUAT.     Cci.ipt,  rtmh  25,  274  ;  absir.  pkarm,  Ctntr.  1^7,  782. 
Til.  Axi>ERSON-.     X  AW.  y^A//. ./.  7,  13C;  J.pr,  Chau.  47,  449, 
TiiiiiAiLT.     A'.  J,  Pluum.  2:»,  20.'> ;  7. ;>/•.  CAti/*.  02, 2.>3 ;  Pharm,  Cflilr. 

i«:>4,  3nc. 

DnndXFAiT.     C'fmpt,  rcml  42,   803;    J.  pr.    Ckem,  C9,   208;    /«rf- 
1^.'»»;,  174. 


//W«niM  ( John) ;  Alantin,  Menyanthin  (TroiiimMloHT);  Daklim  (P«jcn); 
fkn-in  HimiMtrim  (Marqnart,  ^nn.  Pkarm,  10,  92.) — Bniconnot'a /3«fiMf«  wm  fonMrflf 
errutieoustj  Kgardcd  as  ioaliu.—  Discovvred  by  Val.  Rote  in  1804. 

Sources.     Accordinf^  to   Mulder  and  AVoHkronenskv,  inulin  is  ft 
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LTiivereany  distributed  constituent  of  plants,  and  Is  found  especially 
in  the  roots  of  Imila  llelemum  (Kosf),  Angelica  ArchangfUca  (not  in  thii 
root,  occorclingtQ  Bucbligkand Buchncr),  Aiit/ieinis Pt/relftnuti  (John),  CotchiCHm 
attttimuale  (Pelleticr  &  Caventou},  Leonfochn  tfint.racum  (Mulder,  Ilcr- 
IxTg-cr,  //f/jcr/,  02,  31)1) ;  Frickin^j^er,  Jiepcvt.  73,  45),  Ckhoriuui  inti/hus 
(Wuykrceunsky) ;  in  the  tubers  of  Dahlia  pinnata  (not  in  spring,  according  to 
Woskrescnaky),  (Payen),  //f/w/jMra  ^mWoj^w  (Bracouuot) ;  in  the  stalks 
of  Soianum  Uufvamarttj  m  spring,  not  Ut  autumn  (Jonati,  N'.  Br.  Aj'ch, 

\2t  130):  iu  thcbuek-bean,  jl/o/^tiw(Aea /r/yb^w(«  (TromniBdorff);  hi  ?tu}rd 
[a  kind  of  fuuf^UB)  Bcltz;  in  Lej-p- marvta  ((rom  /Cncahfpltts  dumoaa)  tr> 
le  amount  of  1 3"8  r»cr  ernt.  ( AiulerHon/)  —  LtHc/t  fraxmeii^  and  Lkhen 
f/itjiittu^  coiitaiu,  according  to  Herzeliuw^  ituiHn,  Ucheniiij  or  a  subjstauce 

if  aiunluv  dmractor.  —  The  seeds  of  I/eliautJufs  wmuus  contain  ii  non- 
fermentable;  Bubstauco,  insoluble  in  cold  water  a[ul  in  alcoliolj  which, 
after  boiling-  withdihitc  acids,  reduces  copper  frtun au  alkaline  Holutiou, 
probably  inulin. 


W  Frepumtton.  A*  Ft'otfi  Elecampaue-roots^  —  The  roots  are  boiled 
Ttvitti  a  large  quantity  of  water,  the  decoction  ia  evapnratod,  the 
^xtract  exhauBtcd  with  eold  water,  and  the  inntin  which  remains  uii» 
Biissolved  i&  wiished.  (Gaultit-r,  Stiatingh.) — ^Thc  roots  arc  exhausted 
^*ith  hot  water  iu  a  displacement  apparatus;  thu  concentrated 
infusion  ie  evapt^rated  to  1(1°  or  12^  Bm,  and  mixed  with  2  pta.  akohul* 
and  the  inuUn  tlicrcby  precipitated  it?  purified  by  reprecipitation  witli 
alcohol  from  it^  c<mceutrated  solution,  and  decotoriscd  with  animal  char 
coaL  (Thibault.)— ^Kohiiky  (jV,  Br,  AixL  31),  2tt9)  boils  oleeampane- 
i*«:jts  (previouHly  t-Jtbausted  with  alcohol)  with  water;  evaporates  the 
filtered  extract  to  ^  or  ^  ;  mixes  it  with  alcohol  till  it  becomes  turbid  ; 
collects  the  jxilc  yellow  iiiuliu  which  separates  after  several  days; 
and  purifies  it  by  <iiBsdving  it  in  hot  watcn',  and  washing  tho  inulin 
which  separatee  on  cooling  with  warm  alcohol,  —  The  beleniu  mixed 
with  inmin  prepared  from  elecampane*roots  is  extracted  by  boihug 
with  alcohol.     (Croockwit.) 

B  B.  Ftvm  Potatoes  or  Balilta-tubers,  —  1.  The  pulverulent  deposit 
which  separates  in  the  cold  from  the  expressed  juice  of  jxitatoes  is  dis- 
solved in  hot  water,  and  the  Botution  is  filtered,  evaporated  and  left  to 
coitl,  whereupon  it  deposits  inuUtu  (Braconuot*)  ^2,  The  nearly 
transparent  juice  expressed  from  dahlia-lubera  is  left  to  stand  for  faome 
hours,  whereupon  it  sulidificsj  from  separation  of  iuuliiij  tu  a  BtilT 
paste,  which  is  to  be  washed  and  dried,  (Ludwig»  JV.  Bj*.  Arch.  8:?, 
Ifi3.) — 3.  Dablia'tubers  rubbed  to  a  pulp  arc  watJaed  on  a  hair  sieve 
in  a  thin  stream  of  water,  as  long  as  tho  liquid  continues  to  run 
through  niiJky,  and  the  inulin  which  separatee  from  it  on  standing,  m 
collected — or  in  caae  it  is  slow  in  settling  down,  the  turbid  liquid  is 
heated  til!  it  boils  j  the  coagulated  vcgotable  albumin  im  skimmed 
off ;  and  the  remaining  hquid  is  left  to  cool ;  it  then^  after  a  few  days, 
dcpoeitH  a  thick  pulp  easy  to  wash,     (Liebig,  AntK  Fhann,  2,  235,) — 

Roots  of  Oahlia  pinnata  trciif  fd  in  this  tnaiim-r  do  noC  yield  any  inulin  ;  but  tbis  sub. 
stance  fetties  down  aa  ft  white  powdrr  when  the  aqupous  cilracl  of  the  fre->b  tiibcrs, 
cut  iQ  9tii%i,  dried  and  puLveiiz^d^  is  evaporjlcd*  and  the  ejETTUul  diilauU  with  wnter. 
iWtttiteiH,  Rep>frt,  71,  S(i2.)  — 4.  Dahlia- 1 1 ibers  rubbed  to  a  pulp  are 
washed  with  e/ild  water  on  a  linen  or  woollen  cktth  ;  the  residue  is 
hoiWd  for  half-an-hour  with  2  pts.  water  and  a  mnall  'inantity  of  chalk; 
vol,.  XV,  I 
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tbe  Hquid  ta  fTginMod,  tlie  extxact,  after  being*  deooltmsed  widi 
ftunal  duuotMl  anti  cUrified  with  Albiamia,  is  evaporat<'ti  litl  a  film 
forms  oa  it,  and  the  inidiii  whicli  separbtea  tm  Of^oling-  iii  wni^hri 
With  cold  wat£r^  mud  poiified  bj  solation  in  hot  water  and  cxMilmfT- 
(P^yea.) 

PameD  vmn  peded  and  wa^ied  dahUa*tubeT8 ;  YxAU  them  ft>r  an 
hour  and  «-half  with  bpU,  of  water,  and  puri£eK  the  innlia  wiiicb 
aepaimtea  from  the  or^mmted  extract^  by  firecipitatlng'  it^  aqueotu 
aoliitioii  with  akoboL  Croockwil  pmifiee  tlie  mulin  thus  obtaiiiod  bj 
bcvbo^  it  with  doohoL 


T^  inalia  oaatiiHd  ta  daUu^tabm »  uid  i<|4i«hl«  without  altcntion  by  IMit* 
m^Uiod,  ii  calW  bj  Mwqurt  (Amm,  PkmrwL.  10,  92),  SyMniJ^frm  ;  while  ti»l  «liA 
ti  rilrmrtAi  from  the  aume  tovee  by  hot  mIcT,  h«  CidSl  Sinutrim-  The  Am  Inw 
vauU  spherolM  «Ih>k  etiirti)ope»  srv  com  bj  Che  •etion  of  but  Wittr.  i  K<^r  CMntmCi.  IW 
•finiftlrirtt  thfii    rtcapuig  vMle  Uk  dDtdopes  Rm&ia,      laaJiD  *r)tar-'  '  ««ar  li 

tbcwfoR  STUKtitbenn,  u  it  occnr*  in  ntfitrc  ;  bat  that  vhicb  U  obt^ :  )io4  «■■■ 

is  ftltcred  s^'MQUMna,  or  nufDin. 


i\    Fr^m  TkmtltHim^^'OoU. — Obtained  in   tJie  fiame  way   a 
dolilm-tubcre.       (WitCfitem,    Stp<ri.   71,    962;    Herbcrger,    AfVt 
:>2,  999.) 

P.  Fnm  Chicmy-rooU.  —  Tlie  aqueows  decr»ct^tii  Is  predpita!    ■ 
ncutrul  acctata  of  l{*ad;  the  tillralo  freed  fritm  lead  ia  evjiporuT 
H  fiim  forms  on  tho  Giirfaoei  aaid  the  inulin  which  separatca  h' 
purified  by  jirocipitating  its  aqncous  Evolution  with  alciihttl.     (V:,. 
I'osonsky.) 

B'.  Frvm  J>rf>-witi4na,' — The  subetjuioe  ia  exhausted  witli   : 
alcohol ;  tbc  rctiidiu^  tvufsistiufj  of  stiirch,  ctjUuKwo  aitd  inuliu 
boiled  with  wntcr,  and  the  iDnliti,  wldch  BL^iianiti>T3  from  tlu*  i 
rxtruci  nu  iiMdirg;,   ii^  colIpctM  and  wanhca  till  the  wash-wttit i  .-■ 
longer  i*xhil»tt8  tlit-  reactions  of  st-arch.    (Andcrs<)n.) 


Profmiiti,    Soft,  white  powder,  rcaemblin^  fitarch  (Wi)ekrr«ictiil7« 
rKibrniifiiul),  rnu»ii&liii|r  *d  microitcroiuo  grannlva  similar  in   fttnn  If 
BtArch'gniiinltH,  but  tmly  \  vi  the  size.     (Bauuiurm.)     Wlurs  drirdt* 
glaaa  or  poiwlain,  it  funitts  a  tmnslnccnt,  hrittlof  tkx^!' 
whicli    Bwc1t»    lip    in    wutor.      (licbijy.)      Vvrv    fn^ 
Homy;  bnl  tlwU  while  if  iilrohol  hn»  Ih.vu  adiU-^  to  it 
(Paycn);  pnniuy  (Pamrll,  [>ubnuifniit).   Mkntnari'*  ^u^ 

bruTUr   InnAluccnr.    liorit;    mAH ;    ki«  tiitiBtriu  ft    «)ac«,  ilmoti    ' 
mau— h]>.    fp".    I  'V>M\  (I'nyrn) ;    1  *4G:i    (iJnltnniluut).  - 
teollj   arid   Uy  moint    i»a|tor.  - — Y<'r5-   hyffmwnpic*     r 
TostctcsF.     (Panieihl     [uiMTdrnim.    -  lvnUili>rj'  i>iwor  - 
loft*    (Dnbnnifaut.) 


licriTi     t«    k     I  rv. 
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CroackwU. 

WoskreMiulky. 
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f 
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a  Normial ;  fl  soluble  Intilin  frfim  Tcelaiid  mosa;  e  from  rTandrliijEi-,  d  from  elecam- 
pane-root;  f,/^and^ /rDm  dahtia-tuLera^  Afrom  nhicDrj-roots  j  i  from  daadelion-motBi 
parliaU^r  oxulr^ed  ;  k  ffoin  Lerp-mamia. 

Corrwiionds  to  the  foramU  C«IJ2»0'»  (PsjFn.  Mulder^  Dubnmf^uf) ;  C**H^O*i 
(Purtiel!)  !  C^ll^^O'*  (WDBktPStosky)  ;  that  prepared  from  dalilin-lubers  coriTEponds 
to  Ui«  formula  C^^H^'O^  •  from  elecampune  roots,  U>  t;i'm*^Oa^.41IO  (CroorkwiL). 
The  compoBition  ofinuLia  varies^  with  lU  origia  ftoJ  mode  of  preparation  {troockwit}, 
because  tc  ii  oxidid^d  bj  t\\t  joiQt  actioo  of  h&aC  lUid  water  (Woikrcienskj)  %  it  is  always 
ihe  same     (DttbrunffluL) 

Decomposttions.  I.  Tnulin  dried  at  J 00^  does  not  lose  woiVht  at 
380°, but  towards  lyO^  it  liinifi  yellow,  and  mfiJts  with  Blijj^bt  loss  of 
Twetglit  udd  Home  dec-omposiUon.  (iMjbrmjfaut.)  —  It  melts  at  a 
t^mpt-rature  homewhat  above  100-  (Braconnot);  at  168'^,  with 
colouniip  aiid  losa  of  weight,  and  l)GcameB  inBolriblo  in  wiitf^r  and  in 
ftlcohol  (Payen);  fomiH  a  sweet  mafis,  easily  Bohiblo  in  walcr  (Bra- 
CMDiiot), ' —  VVIien  fusod  at  a  gentle  heat,  it  gives  off  watei',  and,  aftLT 
coolin^^  fomisi  grey  bcuIl'S,  which  may  bo  rubbed  to  a  white  powdcr- 
(Gatikior.)  —  2.  In  tlie  uix^n  ^re,  it  meltb  and  volatilises  iji  white 
pungent  vapours  smelling-  like  burnt  sugar,  and  leuves  a  fiinall  quantity 
of  chari^nal  (only  if  it  enntains  gum,  according"  to  Braconiiot) ;  at  a 
etronger  lw?at,  it  burns  witli  a  light  blue  flame,  ( V*  Hose. )  —  5.  By  distil- 
lation it  jields  brown  empyremnatic  acetic  acid,  but  no  free  empyreumatic 
oil,     (Rose,  Braconnot*) 

4.  Whon  heated  with  imier  to  100^,  it  is  slowly  but  completely 
converted  ijito  non-crystiillieable  (Dubrunfaut),  Itcvo-rolatoi-y  (Bou- 
chaiflat),  fermentable  su^ar  (Croockwit).  —  The  transfoi'matiou  takes 
j^acG  after  15  hours*  boihn^  (Crtjockwit);  after  H  hours'  digestion  of 
inuHn  witli  water,  the  filtrate,  which  f^ives  butaflli^jht  ]ireei[utate  with 
strong  alcohol,  leaves  sweet  g^uin  when  evaporated.  (WoBkresenaky). 
It  is  not  altered  by  prolonged  boiling  with  water  (Bracounot)  ;  by  re- 
peated boiling  with  water  it  becomeag^tiumy  (John);  somewliat  soluble 
in  water  and  alcohol  (Paycn). 

5-  By  botling  with  nifric  acid^  iiiulin  ie  converted  into  malie,  oxalic, 
and  iicctic  acida,  not  into  mucic  acid, — Its  solution  in  fuming  nitric 
Bcid  ie  not  preeipitated  by  water.  (Croockwit.) —  6.  By  oil  of  tiin'oi, 
it  Is  turned  yellow,  then  brown,  and  ia  ultimately  carbouieed.  (Paven*) 

Inulin  boili'd  for  12  hours  with  -j'j  pt.  oil  of  vitriol  and  a  large 
itity  of  water,  yields  a  small  quantity  of  bitter-taating  sugar 
_  lultier),  digested  with  ^t,'  oil  of  vitriol  and  a  large  quantity  of  watfir 
at  75",  it  yields  uncTystalli^able,  fentientablc  sugar,  soluble  in  alcohol 
of  ep,  gi*  0-823.  and*  sweeter  than  siarth-sugar;  with  dLtute  phos- 
phoric acid,  a  still  sweeter  sugar  m  obtained ;  with  -^^^  acetic  acid,  a 
sugar  of  inferior  Bwcetiiess.     (Payen») 

Dituti  aidik  convert  inulin  into  sugar,  botli  m  tYi^  cci\4  ajii  'vVca. 
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heated  (Payen,  Braconiiot,  Diibninfaut,  Boiichardat);  the  trtOI 
formation  ib  not  attended  either  with  evohitioB  or  with  nbsorptioo 

7.  Aqueocs  arsenic  acid  diBSolvce  inulin  with  aid  of  heat;   aft 

continued  action,  the  cooled  solution  no  longer  deposits  imiliu,  ai 
leaves  oo  cyaporaticm  a  rose-coloured  masd,  which  afterwards  l> 
comeB  darker  and  finally  black,  grape-sugar  being  first  formed,  ih* 
bumic  aud  fonnic  acids.     (Baumaiin,  A'.  Bi\  Arch.  37,  26J.) 

4.  (ktids  of  lead  converts  inulin  wholly  or  partially  into  ^ludc  arid, 
which,  if  afterwai'dp  exposed  to  the  air,  clianges  into  iiiH)f;*Infir 
A  warm  aqueous  solution  of  inuLn  reduces  otht;r  sahs  oi  lf:t«1, 
and  silver.     If   an   ajnmoniacul   solution   of   lead  is  \ 
aqueous  innlirif  the  filtrate  eeimrated  from  the  white  [■       ^       n 
poftits  f^pangk'B  of  lead  after  a  few  hours,  and  contains  fonuic  vli 
(Croockivit.) 

9.  Jnn\in  \b  not  fenfieatabh,  (BouchardatO^  Neither  the 
solution  nor  inulin  suspended  in  water  ferments  in  eontact  with  yea^t 
or  with  tartaric  acid  and  yeaat,  (Dubniiifaut.) —  InuUa  »it«pendid  k 
water  tagt^tbe^  with  ycaat  rermcnts  tike  siigu-,  but  much  mnre  sluwlf ,  i^mng  off 
{^rbutiic  acid^  aleohol^  aud  >  small  quautitj  of  aiumciniii  (Pair'ett).  Ijut  only  if  it  h&«  ben 
previousty  converted  into  sugar  by  the  action  of  uuwaftbetl  sowr  ytu^U     ( kSoachafilai.) 

10,  Duistfise  alters  neither  the  rotatory  power  nor  the  other  pro;^J 
porties  of  inulin.  (Payeu,)*^-Tnnliii  i*^  dijifested  In  the  stoiiinrh,  aa^^^ 
docs  not  passj  as  inulin,  either  into  the  urine  or  into  ihe  fiwx<^^ 
(Bouchardat.) 

Comlirtatiom.      WUh  Water.  —  A.  JfydraUd  ImUiti.  —  Gummy  iui 
immersed  in  water  swolU  iip>  absorbs  water,  and  cr\jmblea   Jo  di 
looking  fifrtuiules  of  -j^^  millimetre  diameter,  whidi  do  uiil  oxhibil 
double  refraction  of  starch. — ^  Inulin  kept  in  moist  air  at  10^  acquii 
a  epeeific  gravity  of  1-361 ;  g-ivca  off   11-25  p,  c  water  iu  dry  air 
10*"!  and  4'75  p.  c,  more  at  lOO*"*      (Dubrunfaut.)-— Imdiii  which  hi* 
been  dried  iu  the   hot-air  chamber  absorbs  water  and  becomes  upotjQ^ 
on  beingf  immersed  in  water.     (Payen.)  —  Rotatoiy  power  =z  26*16''  ■ 
the  left  (Bouchardat)  ;  2D-46^  (Dubrunfaut.)  ■ 

DuUninfsnt.  ^^B 

C«H»0»  ...., „.  324     „,.     8572  ^H 

2  HO 18     .,..      4-7fi    47$  ^H 

^^                           4  HO  , _„.     35      .,.       Oaa    ........     ll'2a  ^^ 

^r  C=*IPO*0HO 378    „„  lOO'OO    .„ I 

B.  Aipieotts  Fnult'ft. —  InuUn  in  insnlnblc  in  eold  water  fTri-^q 
nearly  itissohible  (Hruconnnt);  Hli^htty  tioluble(rarnell) ;  tol'  'l 

pU.  water  at  *''  (Puyen);  in  200  pts,  at  10^^  (Dubrunfiniri.  i  J 

Uaween  12"  and  18*  (Biltz),  in  60  ptr*.  at  mean  temper:.  t 

vejretftblr  Kap  ermfainM  aJxJiit  lif  p.  c,  of  the  eii»lubh^  niotiu:    t; .   ,.,  ^ 

cha^i^fN  iijto  itmoluhh<  inulin  imly  im  Ktnnding^).  (Btaiehnrdat.)  ■ 
disfiolveB  in  i  Ui  j  pi.  water  at  i\0^  (Gaullier),  ubuudantly  in  watH 
at  CC*  (Ihdirunfaut),  easily  in  hot  water  (Pamell).  ■ 

A  hoi  u*tut'cniw  hj  p*'r  cent,  eohuion  of  inuUn  doe»  tu»1  depfvtil  an 
thia^  on  eixilin^,  but  after  standing  for  12  to  2t  honri^^  it  doju^aitH  nodifl 


l>fULlN. 


IIT 


quantity  of  inulin,  that  from  -1  t(>»[>p,c\  Flill  rcniaiiiHin  HolutivmT  aiidsfptt- 
ratrs  but  iuiporfectly  after  a  very  long  time*,  probably  in  coueequencr 
of  a  molecular  aUcralJon  of  the  iiiiilia-  (Dubrunfiiut.)  —  The  aqueous 
solution  of  inuliJi  ia  traiiBparent ;  guiuray  if  it  contains  1  pt,  inulin  to 
■J  pt.  water,  but  not  pasty  (Gaultier);  the  enlution  of  1  pt.  inulin  in 
■i  ptB,  "water  JB  lufiis  gjwmmy  than  an  cnually  strong  solution  of  gum- 
arabic  ;  it  may  he  filitTtHl,  does  not  froth  when  agitated,  but  if  cooled 
deposits  nearly  all  the  iuulin  in  the  cry  Btalline  fonn  after  a  few  hours 
(Boee) ;  after  48  liours  it  Bolidifies  to  a  wlate,  opaque,  curdy  masfl, 
which  canuot  be  poured  out,  (Bracounot.)  A  solution  of  1  pt.  inuEn 
in  17  pts.  Avater  at  15"^  docs?  not  de]>08it  any  thing  after  48  hours. 
(Paycn,  John.)  —  A  concentrated  solution  of  inulin  tn  boiling  water 
dcpyfiits  transparent  innlin  on  cooling,  aometimea  in  crj'stalline  ag- 
gregates; the  solution  saturat<:d  at  175°  deposits  on  cooling  nggre- 
gates  of  BphenilcK  and  platee.  (Payen.)  —  A  eonoentrated  solulion  of 
inulin  beconiea  covered  "vvitb  a  film  on  cvap^^rution,  and  solidifies  to 
a  granular  m^m  on  cooling,    (Payen.) 


2,  With  i'odirte^  inulin  obtained  frora  elecampane-root  forms  a 
reenigh  yellow  compound  wliicU  in  time  lowej^  neiirly  all  its  iodine, 
■ming  pale  yellow,  and  is  decomposed  by  boiling  wafer.  (Gaultier.) 
Chhrine  does  not  precipitate  aqueous  inulin.  (Payen.)  — 
4,  luulin  disgolvca  with  brown  colour  in  mi  o/j^nol:  the  Bolution  is 
precipitated  by  ammoniar  not  by  water  or  alcohol.  (Gaultien) —  5.  It 
ia  not  Holuble  in  hydrochloric  acid  (Gaultier) ;  dissolves  in  dilutu  hydrO' 
chlorvG  acid  {antz).  For  the  dccom|»ositioti  ofitiuUn  by  dilute  and  coBccntrflted 
■cid««  ice  page  1 1  b. 

With  Bases. —  Inulin  absorbs  3*29  p.  c.  ammonia^  (Mulder.)  —  It 
diBflolvcB  in  cold  a<]ueous  p&tmh^  forming  a  colourless  solution  which 
leaves,  on  evaporation,  a  nearly  colourless  gum,  and  when  mi^ed  with 
acids  deprisits  after  a  while  mialtercd  inulin. 

Ifwlin-bari/ta, — -Produced  by  adding  hydrate  of  baryta  or  chloride 
of  barium  mixed  Avltb  potush  to  an  aqueous  solution  of  inulin.  White 
curdy  flocks,  Tvhich  gradiialiy  cake  into  a  soft  viscid  mass.  The  warm 
aqueous  eobilion,  when  left  to  evaporate,  becomes  covered  with  yel- 
low ci*ystalline  fibres.  By  repeated  solution  in  water  and  evaporation 
of  the  solution,  the  conipoMud  depotaitK  carbonate  of  baryta  aJid  becomes 
soluble  in  cold  water,  (Fayen.)  —  Inulin-baryta  dissolves  caisily  in 
nitric,  with  difRctUiy  in  hydrochloric  acid  (Gaultier) ;  also  in  glacial 
acetic  acid,  and  in  excosij  of  aqueoius  iuuUij*     (Puyen*) 

Aqueous-inulin  does  not  precipitate  ^trontia-ivnttr^  Ume-xcatcr,  alumi- 
ttaic  of  potash,  or  silicate  qfpotash^    (GauUier*) 

Innfin  with  Lead-oxide. ^^  Aqw^OTis  inulin  added  to  aqueous  neutral 
ac<:tate  of  lead  mixed  with  ammonia,  throws  down  a  liulky  compound 
((jocculent  according  to  Ci-oockwit)  of  inulin  and  oxide  of  lead  (Parnell), 
which  must  be  pressed  in  air  free  from  carbonic  acid,  and  dried,  first 
over  oil  of  vitriol  and  sticks  of  potiish,  then  for  eome  hours  at  100'' 
(Croockwit.)  —  Aqueous  inuUn  does  not  precipitate  aqueous  acetate  of 
/Mr/ either  wwfra/ or  6rwi<- (Parnell);  at  the  boiling  heat  it  dissolves 
2B'7  p.  c.  lead-oxide  in  a  few  rniiiutes,  but  ib  decomposed  by  balf-an- 
bour'e  boiling  therewith.  (Mulder,)  —  The  compound  of  inulin  and 
lead'Ojtidc  dried  at  mean  temperature,  is  white,  ^uivcTvAGiAT  ^xN\*2^^ 
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deliquescent  at  100  \  and  varies  b  nompositiou  aven  when  ]in»[ 
unHcr  Kiniilar  cii'cumstances  (Pamell),  becausei  by  the  action  of  t 
batj£,    the    inulin    ib    partly   convtnlcd  into    Biig^r,    aut]    tbc    fu^ 
into  glucic  acid.     (Lowig,  Org*    Vej'b.   1»  363.)     luuliu    from    dahi 
tubers  and  inuUn  from  elecampane-roots  form  different  compounds  wi 
oxide  of  load ;  wid  even  wilb  the  same  khid  of  inulin,  diifereul  com*^ 
potinda,  enclosing  variouB  quantitiE-s  of  ghicate  of  lewi,  aia  ohtsuneAt 
aceording  to  the  quantitk-d  of  ammonia  and  acetate  of  \efkd  add^ii 
(Crookwit.) 


FftTDOl]. 


UC  ^ mo  ....  22*^6 

18  H» , 180  ....  2  70 

ISO ^ - l«-0  ,„.  22'4G 

SPbO 335-4  ....  52-29 


Pamell.  Croodfrlt, 

a  h  t 

frQm  JMIitio-'  /him  Bt^v^m-  fmm 

at  100^ 

«..     22-46  21-52 

,...      2-Oi  4-85 

....     33-37  22-&G 

....     51-23  53-07 


C»H»»OVPbO   ....  641-4     .„.  lOfl'OO     .,„  10000     lOO'OO     10<^00 


PamcU, 

d  e 

/torn  DaAiia^  from  Etfeam~  ft 


24  0 „...  144  ....  1614 

ai  H ..„  ai  ..,*  a-as 

21  O 168  ..«  iS'flS 

S  PbO   559  ..,.  62*68 


at  100* 

15*65 

3*14 

1B'4B 
G2M3 


ig*i« 
a  39 

20-61 
57-87 


C»*H"on,5PbO 893    ....  10000     ...  10000    100*08 

d  cmitdiut,  in  the  tir-^fied  Ktete,  7  p.  c.  water,  (f«  2  p.  o.  wttcr,  which  m  pToi  vf 

»l  100°. 


A^ltieons  sohilioQft  oi  ferrous  ^phnte^  ftrric  fufphatf^  cnpric  tttljiAatt, 
rune  tiitraley  niiralt  of  siirer,  and  chioritit  oft/old^  itni  not  JvrcKipilAted  tar 
&{|U«ouH  iriuliu*  (Puyeii.)  — Imiltn  ib  dissolved  by  afpieons  cn^ 
timmottui,  without  previous  lumefaetion  (Cmmvr,  ./,  jtr.  Catm,  73,  16); 
the  solution  yields  after  a  few  hours,  a  copionK  btuo  amorfiJinTis 
pitatc  iFiBuUible  in  water  utid  ammonia,  soluble  in  tarlaric  and  nit 
ftcidft.  (Sddossborjfcr,  J,  pr,  Vhtm.  73*  873.)  —  Inulin  di  '  ^tikIi 
•Uy  ih  Hque*tiifl  nkkii-nmmonia,     (SohlfnnHibergcr,  J*  pr.  *  3 

Imilin    diKSolvcH    in    warm,    btit    not   in   cold  ffiactai  acctte 

Infufivn  vf  gatU  throwfl  down  from  aqueous  iniilin  a  whhc  sonic^ 
what   eluHtiir   oreeipitale   (GuuUier),    wljicJi    redtBsolvcK    below    100' 
(PelU'lier  &   iavt-uton);    it  b   not  produced   till  after  iho   la^ 
6  hours,  baa  a  i>early  luntre.  dieeolveB  in  water  at  5M*   (Puyrnjy' 
Mocording  to  BracuiiTiut,  ci-»nsistf*  of  inulin  free  fi^^m  tannin- 

Itiulin  is  inniibif^Je  in  ttlmhoL     (Ri>8e,)     Imihn  from  ronrol  U  taiolttUe 
abtoluir   iilcohnl  tLt\A  \ti  tlhrr,  tiul  diwolv^s  in  100  pt*.  of  80  p.  o.  xlcohol^  tnd  faa  » 
■m«ilfr  tjaantity  of  40  [*,  e.  alcobol. 
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c"H»o"  or  o^nn)*. 

I*fi0l^.     J.  Php.  63»  81  ;  N,  Cnhh  G,  502. 

BERZELiua.     AV/j?£'.  7,  336. —  Sth^.  Ann.  3,  288. —  Lehrhuch, 

Joim.     CAffli,  Sdiriftcjt,  6,  41, 

Gu^rin-Vabut,     ,1«h.  Chim,  Phjs.  56,  247  j  /.  pr,  Cficm,  3, 346  ;  abatr. 

Ann.  Phtmn.  13,  71. 
Mt-Li^EB,    NtUtiur  (u  Schdkundig  Archtef,   1837,  No.  4. — Bull,  de  Neer-^ 

land,  afes,  41  ;  abstr.  /,  /??*,  C'Am/l5,  200  j  ^1h«.  PA«?7/*.  28,  271?. 
Paten.     .V.  Ann.  Sc,  mi.  Bot  14,  H^.—hisf.  :206,  128»  ami  l-t5. 
Steixbeh^  &  DiETRiCEi,    J.  ;jr.  CT^w*.  25,  370, 
VutiEL.     LitnttEfi,  15,  511 ;  abetr,  ,^.  /jr.  CAem,  25,  382- 
Davu^son.     Ed.  N.  Phil.  J.  28,  tm  \  J.pr.  Chan.  20,  354- 
Xnop  &  ScHKEUEBiuy^.     */.  jor.  C/jcm,  4U,  389.    j4nn.  Phami.  bb,  164, 

Xf>A*iwfHrcfl,  MecAtemtarknirAt,  Metgieirkmthl,  Lick^inv  (Qoftrin).—  Formerlf 
eteued  amongst  the  different  kitiili  ftf  TegetBUb  macus,  but  included  by  De«ellTja  among 
the  Btarchei. 

Sources*— In  lichens  and  iiipbsoBj  CBpecially  in  Cetraria  islamiica^ 
C*  fflimea^  liarndtna  fraxuifa^  IL  fttJitigiafay  Uln^t  hurUttit^  U,  plicaUt 
(Berztilius)  j  iu  Pm-fttiHa  pat'wtinn,  P.  ^*>*Wrt/fVw,  Peliitjtrn.  c^tmna^  ChukmUi 
Tixn^i/rmut^C.pf/xidaiafEverrnafurJ'urnceniind  DclesseT€uptnnat.n;  in  worm- 
moss  {tbt!  produce  of  alxiwt  12  ttpeclee  of  algie)  (J^chtnidt,  Ami,  P/mnn, 
51,  58);  iu  Stictn  pulmonacca  and  others. — Cetran'a  isluTuika  ct>ntaiiii3 
iiiulin  and  etarcb  as  well  as  lichojim,  tho  BtoiYih  nut  occurriEig-  in 
granulcB,  but  iormhig  an  iulegmiit  part  of  tlio  cellular  niembratic, 
wbicli  consiste  of  cellulose  (Fayen). — Lichenui  doeb  not  occur  in 
isolated  grauules,  like  etarcb,  but  ae  a  Bniallf  r  mass  uniformly  dis- 
tributed amongst  the  colls  (Knop  &  SclmederniannJ, — According  to 
Maschkc  J' pi'  Chtm,  CI,  1),  it  is  formed  from  atarcb  by  tbe  action  of 
the  free  ucid  in  tbe  Cttran'a  islandica,  and  is  identical  witb  bis  Bohible 
starch,  (pp,  82,  8  G.) 


Prqtaration.  1.  Iceland  moea  m  freed  from  tbe  bitter  piinciple  con- 
tained in  it,  by  a  procOBB  given  below  ;  it  is  then  boiled  for  two  houra 
^vitb  0  pts.  of  ivater,  strained  boiling  but,  pressed,  and  left  to  cool. 
The  jVUy  which  separalus  on  cooling  w  freed  from  water  by  fian^iii^ 
it  up  iu  a  luicn  doth,  nr  letting  it  lie  on  bbdtin;^  pajter.  (BcrKclirii^.) 
After  this  treatment  it  is  still  black,  but  Is  *)bt;tin'."d  culfmlctirt  by 
diseolving  it  in  bolliug  water  and  precipitating  the  Uitralewitb  alcolioL 
(Giierin-\an'y.) 

Berzulius  rcmovee  the  bitter  matter  of  Iceland  nioea  by  macerating 
lib.  of  ibo  lichen  for  24  hours  with  IBlbs,  water  and  f\[h.  putatih,  and 
ri?peatedly  wabliing"  it  with  water,  without  pressure,  Payen  washes  hkc- 
ssively  with  etbcr,  alcohol  of  sp.  gr.  0'^3  and  0-90,  cold  water,  very 
weak  solution  of  oarbouate  of  soda,  a^iieoua  bydrochlonc  acid  of 
Iheetrcngth  of  1  pr^r  ccnt-i  and  lastly,  with  pm*e  water.— Davidson 
-mac^ratet}  1 12tbs.  of  Iceland  mosiS  for  14  days  with  pritash-ley  |>repared 
from  41b8.  of  potash,  or  for  6  days  with  miJk  of  lime  pcep0w£^i'i^\VJ\sv  y^'^. 
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of  lime,  tiiDn  washes  with  dilute  sulphnric  acid,  and  finally  with  wntell 
Chloride  (if  lime  may  also  bo  tieed  for  the  maceration.  i 

2.  A  large  quatitity  of  liydi'ocliloric  acid  m  poured  upon  Iceland' 
moss,  and  tiio  c!eiir  solution  obtained  after  tiihiting  aud  straining,  is 
precipitiited  with  alcohttL  Tlie  pt*/eipitutt'dlieljeniri  may  he  freed  from 
water*  find  reiidered  fiiablc  by  refieatrd  ttvfttnjent  with  ab^uhitu 
iilcobr)!^  and  then  freed  from  adhering  hydrochloric  acid  by  immersion 
in  running  water.    (Ku^p  &  J^chnodcrmiinn.) 

In  tliifl  procesB,  aocording  to  K.  &  S.,  l%vo  modifications  of  lichen 
nmj'bo  proihiced.— tf.  If  the  inJieilaye  prejjurod  with  fuming  hydrochloi 
acid,  and  dihited,  be  mixed  with  idcohol  til!  tiirbidily  euHues,  then  with 
a  little  n^ore  alo-jholt  ko  that  part  of  the  lichcnin  aud  al!  the  dirt  msiy 
be  thereby  precipitated,  then  aftenvards  carefully'  strained,  tlio  liqind 
if  necei^sury  lieing  poured  back, — a  clear   solution  is  obtained  froo^H 
which  alcohol  throwB  down  white   flocka.     These  flocks  dried  on  fH 
hair  fiievoj     yield    a    coUmrlest*    trausparont    mass,     midjstingiii&fia^ 
able  from  common  Btarch  wliich  has    been   boiled   aud  dried   again, 
— b.  When  the  bydnicbloric  acid  extract  is  inuuediately  pi"ecipitated 
with  alcohol^  washed  witli  aqueotiB  alcohol,  aud  boiled,  a  subrttauee  ift 
sepurated  hy  filtration  which  is  no  longer  coloured  blue  by  iodinCi  an^H 
exhibits  the  characterK  of  Mulder's  liciienin.  ^H 

In  a  later  cominunication,  Knop  and  Schnedemiann  make  tlio  follow- 
ing statement : — Lichenin  prepared  by  h  swells  up  in  water  to  a  ^lipprry 
mum,  wiiich  h  eoltmred  by  iodine.  If  it  bo  boiled  with  water,  neither 
the  clear  eolulinn  nor  the  jelly  whiuh  forma  on  coohngj  is  coloured 
blue  by  iodine  i  but  i>n  precipitattijg  with  alcohol^  the  licbenin,  freed 
from  alco]n.*l  by  washing  with  water,  la  again  coloiu-ed  blue  by  iodine. 

Pr*operties,  Colourless  (Payen)  or  yellowiyli,  bard,  brittle,  trai 
lucent  maeb,  TJtreouH  on  the  fractured  Kurfaee,  Difficult  to  pulvcris 
- — Neoi'ly  inodoiTJUB  ;  tastelesH.     Permanent  in  the  air. 

MvJider*  Knop  Bt 

|K  94  C  Hi     U'ii     44*29     ..„,...     44-4 

SO  II  ZO    B17     6-28     .„ 60 

ilQ  O  160     4!?'3fl 4&'I3 40-6 

C?*U*0*   324     100^)0 10000    10000 

Knop  St  Hehne^trmtnrt'ti  licbrnin  was  tarncJ  bine  by  iodine. 

Accordinic  Ig  Gutrtn-Viiry,  liclietiiti  u  C^tr'O**";  see  hta  utnXjtit  (Ann.   CAim. 
P&yt.  66,  ?4b) ;  ucartlitig  to  Voff],  )L  resembled  am^btd,  jnastcucfa  u*  likr  that  «ub^_ 
fttu]»»  it  fonni  the  wII-waIU  of  lichens.  |^| 

DfeomfyontumA,       1.     Lieheiiin   yielda   by  ihif   tliiitxUafion   pn»duol^H 
donblleHB    ainiilar     to     thoHo     iduained    from    atarcli.        It     yirlf^™ 
rnrlHJuie  acid,    carlHjnic   <*xidc,  »  small    <^uantitv   nf  carlmrellcd  hy- 
drogciu  a<pieons   i-mpyrrumatic  acetic  aciid,  iiiin  u  bntwn  <»i],  but  n«' 
ammonia,  and  h  jivcs  |  rliiiirnal,    (IterzcliuH), —  Aonrding  to   l*roimt, 
traccH  ijf  aninionia  uri'  likewiKe  obtained, — '2    The  atpnvuiK  Hf*bitJ"n  of^ 
lichcnin   al<»wly  turns   n*oukly  ou   eniMmure   to  the  air,  but  wilboi 
aiN|Hirin^c  any' bad  taste  or  wnell.  (Ken^ehut*.)— It  tunm  Bour  in  a  f< 
dayH.    ((lUiTm.) — 3.    liy  c<mX\unvd  bffitimj  of  ila  aqneonB  flolulion, 
i>arlly  lofics  the  projw^rty  <if  Hrpwratiugon  coolinp:.  (RerzelinB.) — I. 
Lojhnff  ivitli  very  diluleVw//>Ai/riV'  ttcitL  it  is  partly  coiiverled  into  suf 
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(Kirchhoff,  *'?cht\  14,  588),  lOO  pta.  treoteJ  witli  250  vXs.  oil  r,f  vitriol  yield 
53-91  plj.  anhydrous  sugnr.— 5.  VMorine  gas  passed  into  tW  solution  rcmovoa 
any  accidental  browTi  colotjr,  without  producing  furtlier  decomposUioiu 
(BerzeliuR.) — 6.  Gcutly  lioatod  mine  acid  rfiBfdvpa  lichenin  with 
facility,  producing  a  non-nincikfriuous  fluid,  wliilo,  at  a  higlit?!'  tem- 
iperature,  oxalic  acid  is  fojTued,  but  neither  inucic  acid,  nor  stcariih 

^Bcnielius,  ProUHti)  lOO  pt?.  Itchcmn  aet  B»ide  For  a  mouth,  at  ft  temperuture  ef 
20^  to  25°  m  contact  nith  COP  |>f$.  nitric  ncid  oTi^p.  ^r.  104^  yield  eaccfaBriu  lidJ,  und 
ttt  40"  a  mucb  larger  qtintititj.  If  the  liquid  be  beated  ta  GO",  it  yidda  on  cooling 
crystals  of  oinlic  acid,  100  pts.  lichenin  producing  4B'l  7  pta-  of  the  bypotbHicaJ  fliihj- 
droQS  aci«]«  (Giierin.) 

Vomhinaiiom, — Liehenui  immevcsed  in  cold  wfitci*  slowly  bwcUb  up  to 
)A  considerable  mass,  but  without  porceptihly  dissolviug.  In  boiling 
water,  it  dissoivea  completely  to  a  thick  gnini.  The  cniKTontrftted  gohi- 
tion  solidifif's  to  a  jelly  du  L'nolin^.  (Guerin-Vany.)  Thf  solution,  if 
left  to  evaporate,  becomefl  covered  with  films  soluhio  in  water.  (Gueru»» 
Bei'zclius.)  The  jelly  grradually  contracts  on  standing;:,  so  that  the 
supernatant  water  efill  retains  a  litilc  lichenin  in  Bolution,  becomes 
covered  with  a  cruiitt  if  loogfr  boiled,  and  ultimately  1obc9  the  power 
of  gelatinising'  on  coolinj^  (Berzelius);  it  it^  thereby  converted  into  a 
gummy  masB.  (John.)— /orf/we  colours  lichenin  greenisli-brown,  accord- 
ing to  Benzeliuej  blue,  according  to  Gutrin-Varry,  but  much  leea 
deeply  than  starch;  yellow,  accoidiuff  to  Mulder,  or  green  from  admix- 
ture! of  Btarcti.  {Cmtp.  Knop  &  Schncdennami,  p.  120),  TLe  groeu 
eolutioti  of  iodine  in  lidienm  set  usidc  in  open  veHaela  for  24  hnurs, 
deprtsita  lichenin,  leaving  indide  of  starch  in  solution.  (Mnldcr.)— 
The  decoctions  of  Ccfraria  tdantlica  aud  Panndia  pttrietina  accjiiire  a 
fine  blue  colour  when  trcato<l  with  alcohoUc  tincture  of  JodinCj  that  of 
Btktft  puimonttcm  becomes  LhiUih-green;  all  these  decoctions  are  do- 
colorirtcd  bybifilirig';  but  that  uf  the  firet-Dientioned  lichen  recovei's 
its  blue  colour  on  co^r^Img.  (Muldor). 

Tu  fimiiug  hydn^cldodc  iicid,  liclieuin  Bwelle  up  to  a  jolly  as  trans- 
perent  at^  gluKs,  from  which  alcohol  precipitates  unaltered  lichenin, 
(Kiiop  $c  SchnedcnuauTi). 

Lichenin  absorbs  2"66  p.  c.  timmoma  gas^  but  gives  it  np  completely 
at  300°,  Mulder). 

With  aqttmtis  potnsh  it  fomift  a  |iah?  yellow,  perfectly  mobile  solu- 
tion not  prcci]>ital.ile  by  acids.  (Berzelius),— The  films  which  collect  en 
the  snrfiwx;  of  aqueous  lichenin  while  boiling,  are  rendered  ductile,  like 
turpcutiiiCt  by  immersion  in  aqueous  potash,  (John), 

Lichenin  dissolves  in  hot  aqucoua  carbonatf  of  potash ^  also  in  hot 
haryUi'  aud  time-fcatcr.  (Bor^-elius), 

Lead-coiniyound  of  Lichenin.  Basic  acetate  of  lead  ia  djoppf  d  into  hot 
aqueous  Hchenin,  and  the  product  Jrt  washed  and  dried. — White  pre- 
cipitate containing  55'26  p.  c.  lixide  of  lead  (C"ll^=",  IPbO  =  57'y 
p*  c.  PbO),  (Mrikler),  It  disyolves  in  acetic  acid  (Giieiin),  Aqucoua 
licheniu  from  Jiumeh'na  ftaxittea  is  not  precipitated  by  baaic  acetate  of 
lead.  (Berzelius). 

Lichenin  ia  rendered  elightly  turbid  by  ttte^'curous  mtraU ;  not  pre- 
cipitated by  acetate  of  nltimma  or  Jh*rofis  snlphate. 

InfuMon  of  fffith  produces  a  precipitate  m  llic  aqueous  solution  of 
lichenin  from  l^titiidinafa^fiijiaiaOTltfya^ii/tifa,  (Mulder, /"A^*.  CAcw*.  225,) 

Lichenin  itj  insoluble  in  akohul  and  in  cth^r. 
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Paramyione. 
c^*n'*0"  or  c**H«o». 

GoTTLtEB.     Ann.  Pharm.  75,  51 ;  Fharm,  Centi;  1850,  flSft. 

In  Engkna  viridis^  a  grccu  ijifusorium  living;  iu  ivatcr. 

Fresh  EitgUna'^  mcchaujcally  f rt'cd  from  adbcriug  vc^tablo  i&alt^. 
eand^  kc.^  aro  exhausleJ  Kuceessively  witb  ether,  8(>  \k  c.  alerjhetU  and 
boiling  alcoholic  hydixtchloric  acid,  to  remove  fat,  i»Io!irin^  niattrr, 
aiid  uitrf'geiious  substance,  wheroby  the  cnvehtf)oe  nf  intmt  •■ 
ftinnialciile'B  arc  lacerated,  and  ^rraimlar  paramylone  ii^  set  \tv%\     I .  . 
th<^  njsultiag'  mixture  of  paramyiouc  envelopes,  and  uiiiujurcd  animi]- 
CfdpH,   the  two  latter  arc  for  the   tnnet  invrt   removed   hv   •-■-"  '^-i 
etirriiig  wilh  wat+jr  ami  straining',  the  water  which  nins  tin 
deprsilifig  iiaradiyl^tiemapureretAto*   Panwnylone  thus  pr. 
retains  ahuut  1'4  j),  e,  jieh  and  membrancB,  which  miiy  hi*  n 
diHRotviiip^  it  ill  weak  jxjtash-lty,  procipitatiug  the  liUntl<r  wm*  mn  •- 
ehUirie  acid,  and  wushiiif^  out  the  jeliy*  lii  the  eonraeof  the  f»rejiarali(m 
a   blown  enhstatico  ia  formed  hy   tliG  action   of  the  i    *     ' 
admixed  memhi-anes :  it  may  be  removed  by  repoatcd1\ 
parainyJuno  in  piduali-lGy  and  procipitating  with  hydn»ciuoiu:  ja_ua. 

Prftpaii^s,  White  graiinlej^*  which  are  smaller  than  thrwi?  of 
whcat-Htarcli ;  and  give  off  their  adhering  watrt  u1  \i\k\' . —  Afi-r 
precipitation   from    the    ix^tasli-sitkuion    hy   TiydroelilMnc  i 

drying",  it  fomiH  irregular,  uole  yellow,  trjiriBlucenl,  :...^.  ... 
Bcareely  friable  himps,  which  do  not  give  off  their  adheriitg  wati-r 
below  lia\ 
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a,  *flef  dedactiiijs  14  |'.  c,  aah  \  i  ^%t^my\atw  purifiod  Willi  potub-lry. 
pound  Lft  Doarl;  related  to  celluJoBC.    (Gottlieb.) 

lMiCQtnpo9itiuni.  L  Mollt*whL'uAt<iW,audhuniRwithan 
leaving  an  wiijlly  combii«tilile  charoml.  —  In  air  heutetl  i 
i>ot  mell,  but  Ittrm)  brown  antl  then  yietdri  lo  water,  a  t«9(tclei»»  iptt. 
iniKiUibhMn  alcUiol.  —  :i.  With  nit  tic  acul  it  yields  a  largo  ipmutityul 
iixaUc  acid.  —  3.  1(  ift  ni*t  altered  by  hut  tUatr  ocitig;  by  boihi*^  f oc  «» 
duyti  with  (Ututr  aniphuvk  ticuL  it  'i&  partly  converted  into  a  b 
greoJiy  II1UKI4,  which  ilecinji|MjH**s  amie«jus  ptitassiu-ctipric  toitrutt 
at  the  iH^iUn^r  liealf  with  hi'pacitiun  of  cnpruUM  iixide*  —  1.  l)o 
with  sbtjn/j  hifilrotMurif  add^  it  t.liHBolve8  tu  a  brown  uyrup  cuutiuuiof; 
fi»rmi^ntable  Mux^rt  caj^able  of  reducing  |K>ta6&io*cupnc  tarUalt*.  — Pa* 
nmiylouo  i»  uot  Ci^nvcrtcd  into  eugar  by  diiigiase. 
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Combinations,  Faramylono  is  insoluble  in  water,  —  That  which  has 
been  precipitated  by  acids  swells  up  in  water,  but  without  gelatinis- 
ing- — It  is  not  coloured  by  iodine, 

Paramylone  does  not  dissolve  in  dilute  adds,  or  in  aqueous  ammoniaf 
either  cold  or  at  the  boiling  heat.  —  It  dissolves  without  decomposition 
in  strong  potash-Uy^  and  is  precipitated  therefrom  by  carbonic  acid 
almost  in  the  pure  state ;  by  acidulated  alcohol  in  white  flocks ;  by 
absolute  alcohol  in  combination  with  a  small  quantity  of  carbonic 
acid  and  potash.  The  last  precipitate  dries  up  to  a  yellow, 
translucent  mass,  and  gives  up  potash  when  washed  with  alcohol. 

Paramylone  is  not  altered  uj  saline  solutions^  and  is  insoluble  in 
alcohol  and  ether » 


Cellulose. 

FouRCBOY.    Systhne  des  Connaissances  chimiquesy  S,  87. 

Pboust.    J.  Phys,  48,  469 ;  Scher.  J,  7,  707. 

Sacssurb.    a,  Gehlj  4,  681. 

Rdkford.    Schw,  8,  160. 

Braconnot.    Ann.  Chim.  Phys.  12,  172 ;  Schw.  27,  328;  GUb.  63,  847. 

Reade.     L,  Ed.  Mag,  J.  11,  421. 

ScHLEiDEN.     Wiegm,Arch,  1838,  59;  Pogg,  43,  391.  —  Ann.  Pkarm. 

42,  298.  —  Grundz.  d.  tvissensch.  Bi>taniky  Leipzig,  1849,  1,  172. 
LiEBiG.     Ann.  Pkarm.  17, 139.  — 30,  266.-42,  306. 
Fayen.     N.  Ann,  Sc.  not.  Bat.  11,  21  and  27.— 14,  Zl.—  Compt.  rend,  18, 

%l\.-~Compt.  rend.  48,  210  and  275 ;  N.  J.  Pharm.  35,  88  and  185 ; 

abstr.  R^.  Chinupure,  1,  270.— Compt,  rend,  48,  819,  326,  828,  358 

and  362. — Compt,  rend.  48,  772  and  893;  abstr.  S^.  Chim.  pure,  1, 

359  and  434. 
F.  L.  WiNCKLER.    J.  pr,  Chem.  17,  65. 
Hermaiin.    J.pr.  Chem,  23,  380 ;  27,  165. 
Frombero.     Scheik,  Onderzoek.  2,  36  ;    abstr.  Ann.  Pharm.  48,   353 ; 

J.pr.  Chem.  32,  198. 
V.  Baumhauer.  Scheik.  Onderzoek,  2,  62  and  194 ;  abstr.  Ann.  Pharm,  48, 

366 }  J.  pr,  Chem.  32,  204  and  210 ;  N.  Br.  Arch.  53,  68. 
Mulder.  Scheik.  Onderzoek.  2,  76 ;  abstr.  J,  pr,  Chem,  32, 336.  — J,pr, 

Chem.  39,  150. 
Blondeau  de  Casolles.      Rev.  scient.   14,  476 ;  abstr.  J,  pr.  Chem. 

32,  427. 
BocHLEDER  &  Heldt.     Ann.  Pharm,  48,  8. 
Schaffner,     Ann.  Pharm.  50,  148. 
RoCHLEDER.      Ann.  Pharm.  50,  225. 
Reinsch.     Jahrb.  pr.  Pha?^.  14,  25. 
POTTHAR^E  &  FiGUiER.    Memotrc  svr  le  LignettXy  etc.j  Paris,  1847;  iV. 

J.  Pharm,  12,  81 ;  /.  pr.  Chem.  42,  25. 
Chodnew.     Ann.  Pkarm.  51,  393. 
MrrsHERLiCH.    Berl.  Akad.  Ber,  1850,  102 ;  Ann.  Pharm.  75,  305 ;  J, 

pr.  Chem.  50,  144. 
F.  SoHULZE.    Beitrtige  zur  Kenntniss  des  Lignms,  Rostock,  1856 ;  abstr. 

Chem.  Centr.  1857,  321. 


CARCO-nyDttAtEs  cm»o». 


]24 

8rilWKli!ES.     ChefiU    Caitr,    lg58»    49;    ypr   Cham.  7±    1 

amtK  78,  370;  Rep,  Chhn.  pnrf^  2,  H2.         ^^ 

^■'*7«''"i;7/'  ''^^  "^'^'"'^  ^'*' '  ^  ^^^"^  ^'^^  ^^^  ^'  ***^-  <=^'"?<^  «^ 

Scai^flflltiCttGEn.     j4nn^  Phffrtn,  107,22-  J    »>    r'^^M    *-«    •-«     x-  b 

ab«tr.  J.  ;»n  C'Am.  77,  508;  ^>,  Chim.purt,  1,  432       ^^ 
KmouNN  &  Mrm.KXuxr.    J.  ;^,  CAo«,  76,  S«C;  Chem,  C^,  |«sa^ 

Klij'viv,     r'»;/^;>^  rfml  \iK,  202  ;  .V.  J,  PAmn,  35,  81  -  alMtr    RJm  /V. 
/mrr,  I,  mK~^('vmpf.  ra^.  48,   525  aud  360.-,ro«»rpW 
and  H02:  .V.,/.  y>A./rm,  35,321  and  401  ;  jib&tr    /nir'  XSS9  1 
l.M  1  y^/;*,  C/^rm.  /i»;T,  1,  357  and  433  j  Pfittrm.  FiertW/tUr   9  iil - 
A^.  /,  Phnrm.  Mt  im,  357;  7?.^>,  Chim. purf,  K  C02      C*«u  r-fr 
186ti|  4.  * 

rm^UKE.     Compt,  rend.  48,  210  and  327;  .V.  J.Plarm  35  -^no.  /^ 
IMS!) :  /.V)i,  CAwi,  pure,  1,  272 ;  Z>m^t  151,  394.  "         '      ' 

i^pfciaUtf  rehitWQ  to  PoUtfiin. 

Ji.iix,     CAeirt.  Schrinrn,  5,  31> ;  iScArr.  12,  144. 

HiiiiUioi./«     A.  Geht.  fi,  r)7fl* 

Khit/scue.     Pofftj.  :i2,  481 . 

Hkai:o?wot.     Ahu,  ('him,  Ph^a.  42,  98  j  N,  Tr.  21,  164. 

HkiiaT'ATU.      Chnn.  SW.  Qn.J.  1,  1. 

MiJsrUAIT.     Ann,  Phanii,  51,  28U. 


Spvciail^  r^hiwfj  to  Fungin, 


BlUCONKOT. 

Vai'^ikun. 
soiihauer. 
Tavkx.     a. 


i^NM.  CAtm.79»  276. 
NMm\  12,  253. 

.4  Nil.  Nr.  IW1/.  Iit4,  14,  80. 
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nW^r  fUr#,  Z.4f*4«,  SHttt^tPM'imm**§Ut^,  Fnttr,  Bol^fkatr, 

hkjwa  KMt  olltvrt  mahe  a  dUUBctloo,  M«vra  kUuIom  or  woorir  '^i  •'-  --^T^<*rff  l*- 
cttlWtt.  ancl  Uw  rarnMftiijp  muiltrr  (Turjiio'i  «W4T«yv«,   ScbvUi'i    /  )k  Or* 

rrprU  aJ  A  v<^<'uh«r  cojkftitM^l  oi  tkic  c«tlaUr  liwcw.     Thu  wiervstv^^  bn  vt 

h«««TCr  Ww  l*ol«lrd,  *»4  SoUvUva  (OnwAflyt  £  wiwiawJ.  Boi.  Lnuig  I84f  1 
1 73)  oMtwli  tit  mUmmw  m  Ik  duilMt  ♦o«qw4.  TW  wratlnf  M^oTuntid  m- 
<«mI«4|  «Hk  iMMMk  ud  l«dlM«  WMfemc*  n  o(mn|e.^I1ov  Mlo«r,  «»|  b  tkov^  *• 
ItiviOBM  tnm  ««UKlwt»  vUvh  taim  Mm  nadej-  tb*  suic  ciiwntencn.  {fnn,  X 
Auu  S^  ma,  Jbl.  13.  90&.)  ScftnlM**  UfU"  4inol«t«  In  a  aiUtim  of  «Ua««to  ^ 
■  ttwh  TTn'  NkriftAfM.  t**  *^  "f  «»».*.^  ««j  a.  ^  .  ■  ■  I.,  fi ii  t^-^,  trli(f  of ithnh 
oTataM  («iifK  WlJ^.  ^V.  jIw.  5*.  Mf.  AH.  11.  »{  iter.  Cki^pf.  f«w|.  pi,  j|; 
J.pr.  Oimm.  U.  4Se.  — t.  ll«»iU«>r.  StML  (MvmI.  I; St;  /.  jir.  Cktm,tt, 
Mil  il9»rf.  •».  «».-r.  HfUh^  BHUtUft  mr  Kmt»im ^m tigmim. 
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It  15  tbc  plastic  materinlj  not  tinly  of  tiie  primary  cell-wa]ljl>ut  lilvewise 
af  al!  tbe  spiral  or  otherwise  formed  deposits  which  attach  themselves 
t»>  its  inuor  surface  aw  tlm  plant  grows,  Jitid  apjtear  to  partake  oF  the 
Btructurc  of  the  ci'll-wall  itself*  (Schoitlen,  8chiilzc.)  CeUulose  is 
found  in  its  purest  state  in  tLc  Avalla  of  young  vegetable  cells,  as  iu  tho 
Bpongioles  of  the  rootlets,  the  younger  organs  of  the  leaf  and  flower, 
the  fleshy  Btructures  of  certain  fniitH,  &c*  i  raorc  frequently^  however, 
it  is  found  a^Aociated  or  combined  with  foreign  matters,  especially  in 
the  cell- walls  of  older  plants,  in  the  wood,  &c.  Such  foreign  admix- 
turt^s,  produced  aB  the  growth  of  the  plant  ;tdvauccB|  and  often  very 
iiitimately  united  with  the  cdlulosc  are;  eolotm'ug'  mattcrn,  fata, 
sins,  gum,  mucus,  starch,  sugar,  and  saU«,  botli  organic  and 
rg^iiic.  According  to  Payen,  cellulose,  even  iu  the  yotmgeKt  parts 
of  plants,  is  united  with  a  nitrogeuuUB  substance,  rcBembling  protein, 

(la  Pajrn'a  mature  incrUflmifet  *ec  page  124. 

Frcniy  (Cowl/>^  reml.  -18,  202)  is  of  opinion  that  the  cetl-walb  <>f  plants 
ft)nsist,  not  of  one,  but  of  several  Bubstances,  because  he  fiiulfl  that 
cuprammonia  (see  Cimitiniithrtt,  p.  142)  dissolves  only  the  outer  wail 
of  many  vegetable  cells,  fanning  a  Holutiou  from  which  ]iuro  celluloge 
may  be  separated  by  water,  and  leaving  aji  imier  membrane  (coloured 
^cu  by  the  re-agent  and  yielding  poetic  acid  when  treated  with 
ds),  whereas  otlicr  plsint'Cells  are  not  attacked  by  aepieous  cupram* 
Mui,  He  likewiae  admits  tiie  cxistejjce  of  various  kinds  of 
Uulus<*,  whose  different  behaviour  towards  solvents  is  not  determined 
iheir  different  degrees  of  cohesion,  inasnmch  ag  the  solubility  of 
Ualose  in  atjucous  cuprammonia  is  not  iu  propt>rtiou  to  its 
besive  power.  Xevcrtheldsfl,  Payen  (Contpt,  rend,  48,  210)  is  of 
iuioti  that  the  different  chemical  relations  of  vegetable  cellular  mem- 
acs  are  determined  by  admixtures  of  organic  and  inorganic  Bub- 
ances,  as  well  as  by  their  different  degrees  of  coheHionj  which  latter 
Cannot  bo  uitui^ured  ti*dely  by  the  hardnci^s  of  the  different  suhstaiicea 
(umposed  of  celluloso  or  woody  fibre.  Thus,  according  to  lilt*  obser- 
rVations  {Coiupf.  retul,  4ft,  319),  the  celbilosc  in  the  pith  of  the  stem  of 
rbaceouB  and  woody  [tianls,  both  above  and  below  the  surface  of 
a  soil,  dor*  not  differ  gi'eatly  fnmi  that  which  conj^titutew  cotton  and 
her  fibres  used  for  spinning,  and  the  ctll-walls  of  the  various  kinda 
vegetable  tiHSue,  Hut  after  Pelouze  {Ompt.  rfmL  48,  21(J  and  327) 
observed  that  cellulose  wliich  has  l>eeii  disnolvod  in  aqueous 
Bupramnionia  and  precipitated  by  hydrochloric  acid,  is  much 
ore  soluble  in  hydrochloric  acid  than  natural  celhilose, — and  that 
Ihilofie  treated  %vith  nielting  pottash  atlo(>° —  190'  bccnmos  mneh  more 
Inlile  in  weak  lujueous  jxitawli,  —  and  ha<l  tlience  concluded  that  thfl 
tii.T  kind  of  cellidoBe  i:^  a  niodtfication  of  that  which  occurs  naturally, 
aycti  {Vompt,  re/uL  48,  35W)  likewise  R'OogniHcd  llic  cTtistence  of  dif- 
mut  isomeric  modifiratioua  of  cijllulose,  although  he  etill  niaiatained 
thai  th4?  skeleton  ttf  plants,  the  walhs  of  the  ceUa,  fibres,  and  vessels 
in  general,  consist  of  one  ami  the  i^ame  kind  of  cellulose,  and  that  the 
variouii  c*mdilion9  of  cellulose  111  plants  are  deteiTninod  esBentially  by 
pieh-  «tato  of  aggregation  or  by  the  presence  of  foreign  Ihodiea. — 
Trfmy  on  the  other  hand  maintains  (Cojupt.  rend.  48,  G7)  tlmt  the  dif- 
ferent modifications  of  cellulose  cannot  uriue  from  tbe  aduiixtitro  of 
InteigTi  HubHtanccH,  inorganic  cumpoundH,  for  cxamplcj  iniifiniuch  as 
Uie  itolubility  of  eellnloaejn  cupriimmouia  may  vary,  although  tlie 
HBpnDt  of    inorganic    matter   associated  with  it  remaitvft  ti^T\'?\«s\V% 
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thus  tlic  insoluble  pith  of  planis  is  rendered  Boluble  by  many  boura 
liealhig-  to  alfoiit  150"*  or  by  prnlnngod  boiling'.  Ah  iBoineric  modifier* 
tioriB  of  natiiTal  cetlulo*»e,  ho  diBtinguiishes :  1.  That  part  of  the  vcpo- 
table  tissuf  which  is  srjluble  in  aqueous  cuprammonia,—  the  true 
ccflt/lo»e  or  wootft/  Jihre  ,*^2-  The  part  which  is  insoluble  in  aqucfHm 
cuprammnnia,  bnt  is  reudtred  soluble  by  treatment  with  ccrtaifi 
chemical  re-a^ents  :  ParaccUuh$e.  The  tatter  is  fomvd  in  natun?  a.'*,=!'X-U 
ated  with  true  cellulose,  uonstitutuig'  the  ntvieular  tissue  of  the  niL'dvil- 
lary  rays.  As  twn  fuithor  itioditication^,  Fj'emy  diHtinjcriiishes  Vnsi-v- 
hfte,  which  forms  the  vascular  tissue,  and  Fib^-osc,  which  toru\s.  the 
woudy  tissue,  both  of  which  differ  in  eome  peBpects  from  true  celluloee. 

(rirf*  i^.) 

Cclhilosc  ooctu*8  tolerably  pwre  in  the  fibre  of  coltnn,  flux,  andhejtip, 
lliecefore  in  bleached  hiieii;  in  the  bynpua  uwed  fnr  wrapping  m«ninue« 
(Thom^ion,  Ann.  Phona.  Gt),  128);  in  white  (Swedish)  pajier, —  It 
o(M.'ur&  pure  (not  pure,  aecording  to  v.  Hannihauer)  in  the  j>ericarj>  of 
PhifUhphm  (Payt^n);  ip  CJ>ntained,  t:>  the  amrmnt  of  12  per  cent,  in  ihr 
maiiua  of  £ucaf>/pfus  dumo.^a  (Xndi^Tmn,  X.  Ed.  PkiL  J,  47*  13:?;  */.  yw. 
Chp»i,  47,  449);  it  forms  the  en\'€lfi]ir8  of  fitardi-graimles  (Melficns); 
the  menibrtineH  whiehoncloBe  the  ;p-a»n!o8eof  fttArch-pranulos  (Kiip'li, 
f)ii  Starhnffifl-orner,  I8r>8};  it  m  a  eOTiRtituent  of  ligllitc  and  coal 
(^chulae,  Li'rb,  AV'/v'-  •ff(f*refher,  l>^j'j,  7(t2  and  1010), 

Aa  Foll&ttN,  In  the  pollen  of  flowers:  of  InlipR  (John)»  of  date- 
flowers  (Ffinren*y  k  Viuhjiielin,  A.  Gvh!,  I,  507)*  of  lilies  and  of  C<ffiu9 
tfpiTn>aimrftt/.v{l{v\'ti\r.kih),  hi  thf^  Heeds  of  lyeri|M»diiini(HneIiho1/,.  A.  Gfhf, 
<i,  Tj'S). —  Ah  mctlulttH,  in  llie  |*ttli  of  pl.intH,  cs|Mx*ially  (tf  wuufloweTB 
and  of  the  chh*r-trce  (Jnhn,  Vhan.  Si'hrifiau  ■*>  2o-i).^AH  Funffh 
in  fntig'i,  as  Affnrtnt,>i  iiilntcwfi^  A.  ptprrttiu.-*  and  A.  nUfpiivu.%  Jloirtus 
yuQlutitiOi^  ftfid  H.  pseudo-igHififina^  Pfutfhtjt  iinpudicun,  Mmtliui  Cttntharel' 
fiiif,  Hifdnttm  rrpnntitntt  ami  //.  fiifhridmn^  Mttror  sqittcutt,  (Hraconnot, 
Anrt.  Vhim.  7I\  ^7'.))  ;  A'jnrkus  rnmprMru^  A.  hdhifsmt,  A.  thtOfj'dnf^  A. 
nfiwt-*irir«  (Vuiii[n('Un,  *^rhtr.  12,  2r>3);  Jhhrlh  mitm  fSehrader,  Svhw, 
SSniO)— As  /.irA*'?im  ill  the  Hkeleton  of  lichcnfl  (p.  11V»). — The  eelbi- 
loBe  of  Icelwnd  moss  ftpj>oars  t<*  bo  in  a  state  of  Iransitioii  In^tweeH 
true  eelluli»He  and  Ht^ireli  (Froml>erjf),  — As  eork  crUuio^ei  existing  in 
nn  iinpure  state  in  cork,  the  outer  bark  of  tiie  cork-oak. 

2,  In  thf  Animul  Kinqdom, —  Degx^iiomtod  human  ^i-leen  aod  ftome 
|iart«  of  the  hnruau  bruin  cont^n  n  subBtanoc  reBtMnUiajr  QellnloM 
(Vireh**w,  ("ampf.  rr/tJ.  37,  49J  and  H0O),^Iu  the  ekin  of  sijk-wonna, 
probably  also  in  the  vvin^^-eases  of  cantliarides,  i\n*  sheila  of  eraba  tad 
iobBtcr8(Peligot,  ('vmpt.  nnd.  47,  1037;  ll^p.  f'him.puir^  1,  S3l>;  Oot 
in  the  wing"-cawi*s  nf  eoekeliufrrs  or  in  tlui  e^mpaeeB  of  evaw-fiHh  Mul 
ehrimpA,  tlicrefore  uIho  piDbiihty  not  in  the  ftkln  of  the  silk-wonu 
(SliUlclor,  Atm,  Pharm.  Ill,  2*i)-  '  tee  Ihmicim. 


On  thA  fonnation  of  crllalnne  in  pU»ts,  sm  SchteUfQ,  tlw  Rwifiuin  (Oimpi.  rf%4. 
\  {,  H7.'0-  ^°  the  dctccUon  and  ntimation  of  cdlalau,  ice  PogjiaW  (M  J.  PMarm* 
3«,  12)). 

Prrpamium.  A  (toHion  of  a  plan!  eontaining"  relbiliwtc  as  Deorlv 
pur**  an  ]K>swihh*.— siK^b  rr  cottmi,  iiaX'6bre.  h<'rnp-tibn»,  pith,  &c,  ui 
^'xhuuHtc'd  fluc<V'«Rivi'1y  with  water,  aleidiob  ether,  hydrocblorio  odiif 
and  iMjtieoiiH  alkali,  then  pcrhapH  troated  with  c^dorine,  and  dried  after 
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f  L  Payen  boils  finely  pulvenzed  oak',lieecb-,or  aracia-woocl  to  dtynees  i 
with  potaah-ley  three  timoB  in  succession;  waalies  Tvilh  water,  hydm- 
chloric  acid,  ether,  and  alcohol;  boik  \vith  wator  j  treats  the  remaining 
KubBtancc  repeatedly  witli  aqueous  aramotiia,  potaeh,  hydrochloric  acid^ 
and  water  in  EUOcesHiom,  eomelimes  also  fiusj^ends  it  in  water  and  treats 
it  with  chlorine;  and  finally  washes  it  with  alcohol  and  ethen — Or  he 
exhanata  finely  divided  lir-wood  with  water,  alcohol,  ether,  acids,  and 
weak  soda-ley,  then  with  hot  concentrated  »ioda-ley,  aftei-warda  witli 
hydrochloric  ftcid  and  water;  triturates  the  woody-fibre  on  a  grindstone; 
treats  it,  tiURpended  in  water,  with  chlorine  gaa ;  and  histiy  with 
aqueouB  pr)taflh,  hydi'oehlorJc  acid^  and  water  in  Ruccesaion.  Thn 
perisperni  of  Pht/ttlepftas  exhausted  aucceseively  with  aqueous  ammonia, 
water,  alcohol,  utljer,  then  ag:ain  with  alcohol,  ammonia,  glacial  acetic 
acid  and  water,  yields  pure  celluloac.     (Payen.) 

2.  Spiral  vossek  of  Agav^  ammcana,  elder-pith,  or  the  pith  of  /'Aj/- 
*i4icca  df-cnndra  are  exhtuistcd  with  glacial  acetic  acid,  M*utt?r,  alcohol, 
tod  ether  successively,  fn-  with  one  or  more  of  tliCBe  re-ageiitB  (Mulder). 
irVhitc  cotton  in  Unled  for  half-an- hour  with  dilute  aidphnric  acid,  then 
for  a  while  with  atron^^  iKftash-ley,  afterwards  washed  with  water, 

^^Icohoh  ollicr-alcohulf  and  tiaally  with  boiling  water.    (Blondeau  de 
kCarollefl.) 

3.  Dried  parts  of  plants,  such  as  Agancus  alhus^  tnmins  or  white 
cabbage,  or  Iceland  moss  previously  exliausted  for  ecveral  days  with 
'Weak  soda-ley,  are  bi.iiled  with  water,  till  the  decoction  ia  no  longer 
coloured  h}'^  alcoholic  iodine,  and  nuis  off  nearly  colotjrless;  the  resi- 
due is  repeatedly  digei^ted  with  soda-ley  of  10  per  cent.,  till  the  extract 
is  no  longer  precipitated  by  hydrochloric  acid ;  and  the  residue,  after 
being  washed  with  waterand  pressed,  is  succeseively  digested  with  alco- 
hol heated  to  30^  rcjieatedly  with  ether  and  with  dilute  hydrochloric  j 
acid  (1 :  21),  and  finally  exhausted  T,vith  water  and  alcohol.   (bVomher^.)' 

4.  Finely  comminuted  ports  of  plants  con taiiiiog  woody  fibro  are 
acerated  four  times  in  Bnccosaion  for  seven  days  each  with  cold  potash- 
ley,  the  residue  being  each  time  washed  for  a  long  while  with  water 
and  glacial  ucctju  acid*  and  linally  well  boiled  with  water,  alcohol,  and 
etber.     (v.  Baumhauer,) 

J5.  One  part  of  vegetable  tissue  is  macerated  for  fourteen  days  at  a 
tcmfjerature  of  about  115*^  in  a  mixture  of  12  pts.  nitric  acid  of  ep*  gr. 
\-\{\K}  and  IW  pts.  chh>rate  of  ^Kiluah  — colluloBc  being  then  taken  np  into 
the  solution,  und  the  residue  is  washed  with  water  and  witli  alcohoL 
(Schulzo.)  CeJhiloBc  tlnis  prepared  Js  cotitaminated  with  cojjsiderable 
t|uanUtios  of  a  chhninalcd  substance  produced  by  the  action  of  chlo* 
rine  on  the  woody  fibre,     (Ritter,  Pm-ntc  rommumcfithu .) 

6.  The  pith  of  elder-stems,  bnrdock-roota  or  sunflower-stalks 
gathered  in  August  and  comminuted,  is  eshannted  sncccsHively  with 
wfttcT,  alcoliol,  and  ether,  then  with  weak  ix>taBh'ley,  and  washed  with 
water,    (Schaffner.) 

The  following  plants  and  parts  of  plants  also  finally  leave  cellulose 
when  treated  as  follows; 


7.  Finely  ptil\reri7;cd  ooffco-beanR  are  exhausted  ae  c«n\\\e\j^\Y  ^?^ 
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fioeslble  with  ether,  alcobokt  vmAer,  boOing*  we«fc  potaoh-leyt  boibi^ 
dilate  hjdrocliloric  ftcid,  and  water ;  the  residue  rtiGU:*d  up  to  a  polp 
with  wat«r  is  left  to  itodf  UU  white  SoocuWnt  o  lliitoiup  has  MttM 
dowiii  aod  tliiB  depQOt is  dried  wid  exhausted  with  uhsolulc  alckihnL 
(Hocblcder.)  —  8.   CidictiA  arc  exhausted  with    cuIJ    watrr,   alc< 
aqoeooa  aioitioiuar  glacial  acetic  add,  aod  ether,  and  Ji^^tly  tK>Utni 
water  (Payea);    tliej  are  exhausted  with  aloihoUc  liiiimimtu,  wi 
alcohol^  etiter,  alook<Mic  potash,  boiling  at)neonij  ftotash,  a  ItU'^^c  qiuu 
tity  i>f  water,   boiling  weak  hjdroddnrii^   iu^id,    and    boiliu^ 
(Rocliieder  &  Heldt^)    They  are  steeped  for  four  to  six  tlayn  in  <nmji 
ted  bydroclilotic  acid  renewed  every  day,  and  the  rosidu^;  is  repi'.»;>  u; 
rxhaui^ted  by  iiaooeasiT<e  treatment  %rith  alot:>holic  ammouia  ^id  hydf^ 
chloric  iicidf  which  however  does  not  completely   remove   a    * 
HQbstance  formed  from  the  oetraric  add.     (Koj>p  &  Schnedcrma 
i*.  Pressed,*dricd,  aud  finely  comuiiimted  Conjtrv<r  are  exhau^r-  i    ■ 
alcoboli  aqueous  ammoai^^  dilute  sfula,  and  |>at»«h-lcy.r  nnil  r'n-  i.  -: 
suspended  in  water  is  treated  with  chlorine,  and  afterwar^]^   «u-i 
with  weak  hydrochloric  add,  water,  ether  aikd  alcA)hid.     (I'.iv   ■    — 
10.  FoDgi,  aftvr  bein^  prcsised,  are  eximnsted  with   water,   ;/ 
and  wedt  aqueous  potash  (Bi*acoDnot),  or  reduced  t*i  diy  p*kw»i 
treated  snccessively  witli  ether,  alo^hol,  hot  amttionta,   hvdt 
acid,  and  weak  aqueous  potash,  continti^illy  washed  in  the  intrrv 
water,  then  diffut^ed  in  water  and  treated  with  cldorine,   aiid 
again  treated  with  alc':*hul  and  ether*    (Payen.) —  H,  Ti»c  { 
ttdips  is  cxhaitstod  sucLvs^ively   with  water,   aleulnd,    and   aqoeoai 
potash,     (John,  Buchhob.) — 12.  Kas])ed  o»rk  isexhauKtrd  with 
hoi,   boiled  Willi  8  \^i^.   nitric  add,  of  sp.  gj.  l-SO,  till  the  sn 
dissohed  and  the  wax  has  separate*!  as  an  oily  layer,  tind  the  cell 
diffused  in  flix'k^  thmugh  the  acid  Uqtiid,  is  rept*atedly  wuKhod 
alcohol.     {ScJdos&berger  &.  Popping,  Ann.  Pharm.  02,  113.) 

Ptoperti^,     In  the  moist  state  colourless  and  tranwlueont;  in 
dry  state,   wltite,   and    newrly    traneUicent,      Different    in    a} 
anep  aceordmg  to  the  tissues  from  which  it  has  been  iibtnined,  ill 
exhihits  the  original  etnietnrc  of  the  vegetable  tissue,  «»r  eonjiUl 
notwork  of  fibres  more  or  less  united  wit!)  **ue  another. 

ChjHely  aggregated  celEuU^se  in  olitaiinKl  fnHn  ebtjny-,  j^iaiao- 
(iak-W(HM|,  fmnt  the  {^terjc^rp  of  vegetable  \\f*ry  (Pft^ufr/ihiu)^  fnnii 
nuts,  from  nttdcR  of  grasti*stcnirt,  &c  ;  loosely  united  ec4tulo8e  is  yieltinl 
by  rediir-,  ]Mue-,  and  birdi-wood,  the  uteiiiH  ipf  grasKen,  herbs,  &a:  Very 
ejifiily  »upai*ab!e,  and  at  the  same  time  very  long,  tough,  and  ll.'\rJ.I.'. 
are  the  fihrcK  of  llftx,  hemp,  New  /fjibind  Ilax  {^PhormrutH  /fnoj-i 
r.ociia-nut,  the  spiral  vessels  of  the  pisaiig, &c-;  completely  fle|u;...-  . 
very  flexible  ntul  tough,  are  the  libres  of  cotton  and  of  mn^i-wool  in 
gen  end, 

CfdluloHc.  RL'parated  fmnt  ilH  Bulution  in   aiiucons   cnpraminoti 
forms  loose  flf»cKrt,  which   dry  up  to  grey,  fiorny  Inmr  •   ' 
on  the  edges    (Sehwci/er.   Si'hlosrtberger) ;    after  jm  . 
alcohol,  il   formw  white  threiulH,  which   c  rumble  ton   .  i.  t^ 

when  waehcJ  with  liydroehluric  ncid  (Erdtniiini).  — Sp.   l..     >:    ■■      it\ 
fibre  1-2^  to   I'j;  nf  cottoti,   ]*:il;   oi'  lUx'tibre,  I'-l^.     ^K 
J|an*  35|  39.)  —  Inodoroua  and  laHtelcHS. 
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Calculation 


According  io  Patik  and  Mitscbbelich. 

24  C  144     44-44 

20  H 20     6-17     , 

20  0  160    49*39 


jlccoriiii^ /o  Mulder  and  Baum  H  Au  RR. 

24  C  144     43-24 

21  H 21     6*31 

21  O 168     50-45 


C"H*>0» 324 100-00 


C"Hno«  «.  338 


10000 


1.  Urb. 


100*00 


2.  Paybn. 


FUx. 

Cotton. 

Amygdal, 
saliva. 

Ovule  of 
Apple- 
blossoms. 

San- 

flowers. 

Tissue 

of 

Cacamber. 

Elder, 
pith. 

a. 

b. 

e. 

d. 

e. 

c 

H 
O 

42-81 

6*50 

51*69 

....    42*11 
...      506 
....     52*83 

....    43-67    . 
....      6*11     , 
....     50-32     . 

...    44*7     ... 
...      6-0     .., 
...     49-3     ... 

,.     44-1 
..       6-2 
.     49-7 

....    43-80    ... 
....      611     ... 
....    50-09     ... 

.     43-37 
.      6*04 
.     5059 

10000 


100-00 


100-0 


100-0 


100-00 


10000 


Patsn. 


Kthof 

SpoDgioles                 LesTei 

1              AylanihM 

Ae»ckino~ 

of  the                        of 

glandulo9a. 

mene.                      Cotton.                 RooUets.          Cyehorimm  iniyb,      a/ 180*. 

/                 ir. 

A.                 t.                   *. 

/.                  m. 

C     43-39    ....    45-00 

....     44*35     ....     4300     ....     4508     .... 

43-40     ....     46-95 

H      6-33    ....      6-22 

....      6-14    ....      6-18     ....      6-74     .... 

612     ....      6-19 

O     50-28     ....     48*78 

....     49-51     ....     50-82     ....     4818     .... 

50-48     ....     47-86 

100-00    ....  100-00 

....  100-00     ....  100-00     ....  100-00     .... 

100-00    ....  10000 

Woody-fibie 

Spiral  Tessels      Inner  tUsae  Seed-wool 

Woody  fibre 

from 

of                   of  the            of 

leaves  of 

from 

Oftk-wood. 

Musa  tapient.    Agave  amer,     Pqpul. 
virgin. 

Fir-wood. 

N.                      0. 

p.               q.               r.                #. 

f.               tt. 

C     43-85  ....    44-53  .... 

48-43....    43-22....    44-70....    44*11.., 

..    51-79....    44-38 

H      5*86 ....      6-03  .... 

6-91  ....      6*50  ....      6*39  ....      6*52  ... 

,.      6-28  ....      6-96 

O     50-29  ....    49*44  .... 

44-66  ....    50*28    . .    48*91  ....    4937  ... 

,.    41-93....    48-66 

lOOiM) ....  100-00 


10000  ....  100*00  ....  100-00  ....  100-00  ....  100-00  ....  100-00 


Fenspenn 

CeUulose 

Conferva 

Agaricut 

BoMtu 

Chora 

of 

from 

rivularis. 

eduli*. 

igniariuM, 

hi9pida4 

PkytelephoM. 

.  Cttraria 
itland. 

at  170^ 

at  100». 

at  190*. 

at  180°, 

at  130". 

r. 

w. 

K. 

y. 

jr. 

aa. 

bb. 

c 

4414  ... 

,.     44-70  ... 

.     42-57  .... 

44-57  . 

...     41*52  . 

...     43-40  , 

....    43-88 

H 

6-30  ... 

.      6*21  ... 

.       6-52  .... 

5-75  . 

...       6-67  . 

...       6*11  , 

....      6-29 

O 

49-56  ... 

.     4909  ... 

.     50*91  .... 

49-68  . 

...     48'81  . 

...     50-49  . 

....     49*83 

100*00  ... 

.  100-00  ... 

.  10000  .... 

100-00  . 

...  10000  . 

...  100-00 

....  ICO'OO 

VOL.  XV. 

-K. 

3.  Fm 


«.  L  c  A 

44«     »     43rTS    —    tf-S7     .     43M 

*.-  It     _.     4:-S3     _     4S-U     _      49-94 


IHi-M     ._  1 1(^14     „  144-49 

fnin. 


ic:«if.  ^  160*. 

f.  A.  s.  L 


C   - 
H  .. 
O 

—— 

%i.X     ...     M-Ll     ...     44-!«    —    4r4S    .     49-40 
*»     ...       f-K     _       4-ir     _       CrSfi    _       9-44 

4.--*5    ...    4jrs*;    ...    *r-:3    „   5*^31    _    44-99 

-.     44-73 
—      4-09 

™     49-18 

c 

H 
O 

::«"W    „  iic-w    -.  :j«»-m   _  X9M9   _  100^0 
4r  :«r'— :50". 

-«  lOOiW 

t                   K                   .-.                   <. 

t*jr   _    ^s:-:   „   45i5    ...   4»-n  — 

1  iU     ..        i-LT     ...       1  j:               9-32     _ 

c 
43-63 

6-39 
30  07 

c 

H 
O 

ix-i>'t    .-  :w-i*   „  :;»i-:c   _  ic«w   «  100-00 

C<^xi.*«e  »nat  sbtC:  cf  Om*  aK^^brv. 
fc-  '.i-i  S         *.-  :JJ '.         GlUf,        flff  139'.         a«  123". 

5;»    ...    4::i    ...    Uiz  _  44-2:   _  43-73 
i  s?    ...      f-;*    ._     *S1    _      »tS1    ^      4-11 

:;<-w     .  iM.M  »  :;.;-;*   _  19999  _  i99« 

0         .    :^i:         *i-ss   ...   49^1    _   44-19 
H              i39          <-:;    „     3-91   .     9-34 

0                 4:  :•?             «  ::     ..     4«-i«       .     49-37 

V\Mk>.<i;rB«^         Vi::^i;.4iieC».                    Ar  Skis  of 

CyMMLilmi 

/. ;«;.             <- :«-:'.      « Ut^.      cf  i«o". 

«f  160*. 

1' 

,\;';»»        ,^;:,^         ii  i"?     .    4»  :i    _   45*4   . 

yjlA            **M              >-*i     .  .      i^i"     ..      5-*4     . 
4I>:           «5  :^             «i  J'             <4^i            4S-32     . 

-     44-75 
.-       6-11 
..    49-14 

lOt'OO  ...  1^«V       .  1(V>    .     ltV>»      _  100-00    ....  100-90 
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T.  Baumhattbb. 


Cdlolose 
from  the  Skin  of 
Uimut  eampesirU* 


Cellolose 

from  the  Sldn  of 

Ziriodendron  tulip^era. 


at  l40^  a^60^  ot  160«.  ai  U0^  at  160",  a/160^ 
v.  tc.  X.  p.  z,  aa. 

C      49-53       4674       43-81       47'76       4500      44-12 
H       698         5-73         6  08         5'89        6*80         6-U 


Flax. 


5.  Blondbau 
Di  Cakrollzs. 

Cotton. 


at  140\ 

M.  ee. 

45*U       43-95 

6-40         6-24 


O      44-49      47-53       50*16       46*35       49-20       49*77       48*46      49'81 


at  l40^ 

40*59 

6-66 

52*75 


100-00     100*00     100-00     100-00     10000     100*00     100-00     10000       10000 


6.    MULDKR. 


Agaot  amerieana. 


Spiral- 
6bre8. 
at  130**. 
a. 
..    47*65 
604 
.     46*31 


Cells  of 
Bus-fibres. 

....  46.98 
....  6*11 
....     46*91 


Elder-pith. 

from  the 

Intemodes. 

c. 

..     49-28  ., 

..       6*01  ., 

..     44-71  . 


Phytolacca 
Intemodes.  deeandra. 
Pith. 
at  140". 

d,  e. 

..     46*38     ....     45-84 
6*01     ....      6-07 
.     47*61     ....     4809 


Thorns  of 
CHrtium 
triacantha, 
at  135-. 
/. 
...     48*44 
...       6*99 
.     44*57 


100*00     ....  100-00     ....  100-00 


10000 


10000 


100-00 


7.    ROCBLKDEK    &    HbLDT. 


8.    RoCHLKDBft. 


Cellolose  from 


Evemia 
pruna' 


C  .„.  46-01 
H  ....  6-63 
O  ....     47*36 


Lichen 

rangi- 

formU. 

b. 

46-28 

6.75 

46-97 


Umea        Jtamelina        Parmetia 
barbat.        calicaria.         parietia. 


e. 
46*47 

6-67 
46-86 


45*76 

6-78 

47-46 


45-88 

6-55 

47-57 


100*00     ....  100-00     ....  100*00     ....  10000     ....  100-00 

9.    ScUAVrNBR. 


Elder-pith. 


Pith  of  Burdock-root. 


at  100". 

a. 

C      43*81 

II       6-40 

O     49-79 


at  150'. 
b, 

47*80 

6-00 

46*20 


at  210*. 
c. 

5109 

5-59 

43-32 


at  too*. 
d, 

45-45 
6*13 

48*42 


at  150". 

e. 

4810 

5-95 

45*95 


at  210^ 
/. 

51-39 

5-40 

43-21 


Celloloae 
from 
Coffee-berry. 
at  130». 
47-07 
6-53 
46-40 

10000 


Sunflower- 
pith. 

at  lOO'*. 

....  44-75 
••-  6-62 
....     48-63 


10000 


100-00     ...  10000     ....  100*00 
10.  Choonbw. 


100-00     ....  100-00     ....  100-00 
11.  Gladstone.  12.IUnsomb. 


Pulp  of  Apple.  0/115' 


C...  45*89 
H...  6*27 
O....  47-84 


h. 

45-92 

6*28 

47*80 


45-94 

6*25 

47-81 


Palp  of 
Turnips. 
at  115^ 

d. 

45-97 

6-73 

47-30 


Cotton. 


Cotton. 


10000 


100*00 


100*00 


100-00 


44-37  44-20 

7-24  7*04 

48*3a  48-76 

100-(iQ  V^^-^ift 


CARESO-RTDUTB 


i'(44tHU 


imi  ()[} 


Aim. 


tu  t^ 


1    *. 

.,1 


l.^.ll 


II."  t 
!>' 


ihilciiUtnl  tfhif  drduclm^  the  ash. 

ttf.ntti.  Hot.  II,  21  ind  37;  H.  75):  a  — i,  nahu^  idl^i 
lwin'»  /  and  w»  once  punficU  *fter  i^rriiarEtion  by  medkvJ  1;  • 
;  (1  pffjiArMl  hy  laelhod  I ;  y  ohtaiticd  by  pximi-tion  wftlt; 
«cM,  ftlmtio)  «ntt  TrAt«ri  f  bj  ii&ii(tr  trcattnent  after 
wHl,  Mt|u.  oui  potiifh  t  r  And  *,  hj  extrnction  with  <rmtoT, 
I  ilil'Wi'  juitl,  j^k'olkfil    «Ad  f^htCr  ;  n  by  incU'tnil   1,  irvai^  »iik 

■       ''1=  I'wt  trwtr^i  with  ehloriiw  ;  r.  by  in«th^  I,  *  hy  f. 

I  by  10  t  ^  A  {turidrd  by  invcbsutc&l  mmift. 
.\  IDII)  :  c,  f,  *.  ^,  i\  by  onw.  fr.  rf,/,  4,  >.  i^  t«ta 
iiiK  TTftrtablv  muttvr  with  sqacous  todip  hydrochloric  acalj  aAVt 
"ft, 

fMi^.  52,   204,  wiJ  210^  :  «  by  cxhAnsUoa  with  i«hib 
'  I  Irvutvd  lovrril  timet  wiib  gUcidi  tcctic  uM, 
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1^"  hat  alcohol  and  witer ;  c  —  *  were  prepsred  from  the  ritbstence  wied  for  analysis  a  :  vii.  e 
by  prolonged  tri^Atmcnt  nilh  bovljii^  aqBCtmB  ammonin^  and  washUg  witL  boiltiig  natfri 
glacial  acetic  aci^,  water  snd  alcohol, —  d  by  fxlmustiun  with  hot  n-tmk  sodn^leyi  and 
voBhinf  with  boiling  hydrochloric  add,  warm  water,  akuhol  and  ether,  ^  tf  by  repeated 
tneaimrat   with    potHL^b-ky,    glacial  acetic   acid,  waCer^  i]]>cohDl    and   ether. — J"  was 
obtuQcd  like  a,  and  by  aubscqucot  treatinetit  yielded  t/ —  *  :  viz.  g  by  steeping  Id  cold 
dilute  soda-ley^  A  by  eight  days*  digestion  therewith,  i  by  twice  itceping  in  cold  con- 
cftntmtt^d  potasb^ley,  eacb  time  for  several  weeks  *,  pfA,  and  f  were  then  further  rxbiuated 
with  wjtCTf  glnciiil  acetic  acid^  boiling  water,  alcohol  and  ether;  A  was  jircparedfrom/by 
treatmect  with  chlorine,  cold  water,  boiling  water,  alcohol  and  ether.     Similarly  /  was 
obtained  in  the  same  manner  and  treated  like  i',  once  for  the  prepanidou  of  m,  tviire  fur  tliat 
^^  of  n.    /  treated  iikei  yielded  o. — ^^nndr  were  obtained  by  exhaustion  with  ether,  aleohctt 
^H  fcotling  water,  and  hydrochloric  acid,  and  p  treated  like  i  yielded  the  fubstance  q, — «,  v, 
^H  |i«  obtained  by  exbauKtion  with  ether,  alcohol,  boiling  water  and  hydrochloric  acitl,  yielded 
^Bfj  If,  z  Liy  treatment  with  chlorim;,  cold  watir,  boiling  water,  alcohol  and  ether,  atid  u, 
^K^*,  a  a,  by  fwe  days"  Gtecping  in  strong  pDta?h-ley,  washing  with  cold  and  hot  water,  ireat- 
^B-Vuettt  with  chlorine  and  wa-shing.     L  b  WiW  treated  with  boiling  wuter  and  hydrochloric 
^Hacid,  ee  then  further  with  strong  pDta^h-ley„  chlorine,  waCer^  Alcohol  and  ethcr> 
^"         h,  Blondeau  de  Cflrrollcfi  (fier.  »frenf.  U,  47G).  —  6.  Mulder,  <t — /prepared  ac- 
cording to  2.  -^  7.  Rochleder  &  Heldt,  Q  —  e  according  to  9.  —  8,  lloclileder,  according 
1^^  Cd  7 .—^  9.  S-chafTncr,  according  to  G- 

^H  10.  Cfandne*^*  a  [srepared  by  washing  with  water*  alcohol  and  ether;  ft  by  exbaus^ 
^^ilon  with  dilute  vulphuric  acid  ;  c  by  treatment  with  aiqneoua  potash,  weak  hydrtichloric 
■  acid,  water,  alcohol  aitd  ether.—  11.  Gladstone  {Me^n.  CAem,  Soc,  3,  412).  12,  Ran- 
ftorae  {PhiL  May.  J,  30.  4). —  13.  Schmidt  &i  Hecker  (/.  ^rr,  Chf?m.  40,  247). — 
14.  Pertenkofer  (Aiiff.  Zpiiuitg,  12  U'^c.  184C),  ■- —  15,  MitscherlLchj  6  somewhat  deconi- 
posed, — 16*  Koop*\Hcbnedermfinn  (J.  jtr.  CArm.-lO,  386)  prepared  by  8.— 17.  Schloss- 
bergCT  &  Diipjiing  {Ann,  Pharm,  ^'Z,  113),  a  by  11  \  fi,  v,  e  by  exhaustion  with  hot 
water,  weak  aqueous  potash,  hydrochloric  acid  and  alcohol  \  d  aa  it  occurs  In  tiature. — 

18.  F,  SchnUe,     a  comiaercial   paper    washed;    b- — /   prepared   according  Co  5. — 

19.  Erdmsnn.    CellalosB  scp»mtcd  by  alcohol  from  a   solution    of  cotton  in  aqueout-i 
cepraranionia. —  20.   Bechamp  {Compt.  rtnd.  57+  134;  Ftjgt.  ]fl!)3,  261).     Ccllnloaa' 
prepared  from  gnn-cottan,  by  means  of  a  solution  of  protocblorjde  of  iron,  —  21.  Weber 
iPAarm.  VierteiJ.  7,  538;  Pfiarm.  Centr,  I35S,    8li4)  :    from   h.   wasp's  neat  (corres- 
ponding to  the  formula  C^I1*0*). 

The  composition  of  ccUulo^e  corresponds  to  the  formula  C^H^'^0"  (Payen)  i  C^H^O^^I 
(Miticheriich,   Gerhnrdt,   SchuUe)  ;    C'^Il^O'i  (Gay-Lussfrc  &  Theimrd);     Cl^^- 0« 
(Fn>tut)  ;  C**H3*0=«  <Rot:hleder  ft  Heldt)  ;  C3^I1•=10''  (Mulder,  v.  Baviinhauer,   Knop  A, 
Scbnedcrmann).  — According  (o  Re^de  {toad.  Kd,  Map,  J.  11,  421)  the  spiral  v^ieU 
of  plantQ  diJTcr  in  composition  from  cellular  tissue^, 

Dfcompom'tions,     1.  CeUnloBe  remains  unaltered  at  common  tpmjie* 
u      ratui'cu  in  dty  au\  but  in  ittoi^-t  ntr  it  rapidly  passes  iuta  decay  iiml 
ta^^pat refaction  (see  Wood.)  —  2.  By  drif  disUfkttwn  it  tuiTiB  brown  and  then 
^Rblack,  \vithi5ut  fueii^ti  or  sctmible  tumcfiictio7i ;  emits  an  cnnpyR-uuirtliu 
^■odoui'i  yiolda  {^  ItDiptd,  iiUIniakdy  brown  di&tiHate,  eonsisLiug  of  waLor^i 
^B^'ood-spirit,  ompyreuniatic  oil  and  Tiuepar,  at  the  saniu  tinio  giving  off^ 
^■combustible  giiijus ;  and  loaves  a  tarbonaooous  rcsidu*;  which   burns 
^Jeasily  and  completely  iri  eontuet  ivith  the  ail*.  —  Tlic  pith  of  the  dder 
trt'ei  of  snnllfjwcr  etalksi  and  of  biinlock  roots  turns  brown  at  210°, 
Slid    becomes    KOiiiL^wiiat   tu«g-h   (SdiaiTncr);    celiuloistj   after   being 
browned  Ly  heat  is  lesa  hydroscopic  than  before  (Knmford);  even  ed- 
^_  Itdose   prepared   from   coffee-beaiis   emella    when    heated    like  that 
^fcneparated  from  Mood   and   not   likD   burnt  coffee.      (Rochleder.)  — 
^■J^itien  fibre  carefully  heated  in   a  i^'lass  tube  till  it  turrie  yellow,  lio-i 
^■c< "new  thinner  and  more  fining  than  cottoji,  which,  when  simi1ar]3^ 
^'treated,  becomes  more  diBtortcd  and  woolly  (this  churacler  may  KerA'c 
for  the  detection  of  cotton  hi  linen).     (Bottger,  J,  pr.  Chtm.  30,  257; 
Aim.  Pharm.  47,  329.) 


CclluJese  when  set  onjtre  b 


jurn^^ith 


flame  and  %v\0ioviX\c^"s"'i3i^ 
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any  rcBiduc.  —  Cotton  Baturated  with  aqnoons  chlorate  of  potash  bdni 
away  like   gunpowder,     (Diimas,    Compt,   tfnd.   23>   il>^.)    C^llalo^ 
mixi'd  with  potasBium  or  sodhun  bnnie  with  a  bright  ligbl  and  learm 
charcoal.     (Gay-Lnssac  &  Thenard.)  —  Papt^r  soaked  in    aeohtdonol 
1  fit»  pearl-ash  in  4  pt«,  water,  or  linen  or  cottuu  clolh   eoaJwd  ia  A 
Bdlution  of  1  pt.  pearl-aeh  in  2  pts.  water,  and  then  dricMl,  chara  whan 
hold  m  ft  flame,  bxit  docs  nr>t  take  lire.     (Kirrhhoff,  St-itrr.  N^rd,  Bi,  1. 
122.)  —  Cloths     repeatedly    steeped    in    ahim-rtnlutHJii    and     tbco 
TQot&tencd  with  aramonJa,  or  steeped  in  chloride  of  calcium  fimlafinn, 
and  thca  treated  with  earhonate  of  potash,  are  difficult   tu  8<tt  *»ti  foir; 
atid  diiths  steeped  in   stibacetat-e  of  lead,  and  afterwanl*  DHisKtttord 
with  nal-umuioniac,  ammonia,  or  alum,  will   not  takr  Irrv   at  nllf  bat 
when  held  in  a  liame,  merely  gfliinmer  nwaj  hke  tinder,     (Morui«J. 
Pfmrm.  27,  "2^^^;  */./»''■  Chan.  24,  2>il.)  —  The r/)mbiwfihifity  of  ttfSQOf 
iH  diminished,   ot  they  arc  made   to  bum  without  Maiue,  by  steefUf 
thi-m  in  a<iueous  8olutions  of  hydn>chlorate,  sii!ph:itf«.    p^inKphate  rr 
b*iri»t4*of  £kimnonia,ormmi2ti]resof  equal  paHsof  hy-i 
pliale  of  amniorii;t,  or  in  borax,  ormmixtttres  of  fipi.i 
eal -ammoniac,     (Gay-Lnssac,  ^Inn.  CAi'w.  Phys.  18,  21 1  i,Srhtr.  3^,  ?1 
—  TissTies  arc  rendered  incombustible  by  Broeping"  tlu-m  in  a  tuttal 
of  eidphate  of  zinc,  and  then  drawing  themthron^^h  aqueous 
eo  that  oxide  of  zinc  ia  precipitated  upt>n  them  (Morin),  at  by 
in  aqueous  sttlphate  of  soda  (Smilh,  N.  Phil.  Ma^.  .TJ,  I  IIS ;  /> 
?l82)»orm  aqueouR  sulphate  of  ammonia,  or  in  aqneouM  tnnj 
floda  of  2^"  Tw,  mixed  with  3  p,  c,  phosphate  of  soda.     Tiinj 
aoda  iA  the  only  salt  that  can  be  used  for  fabrics  which    httvo 
washed  and  ironed,  because  the  eftUne  film  which  it  Icavcb  ou  the 
wiirn   dry  ia   Hm<X)th   and  flossy,   and   allowti   a   hot   irem    to 
Bmootldy  «'ver  its  wurfnce.  a  cttndilion  not  fidrtlli.'(l  by  any  oi  the  otbff 
8iUt&  above-iiicntioijed,     Tlie  addition  ui  i^hLiMphatt*  of  eoda  \a  U\  ftt* 
vent  the  formation  of  an  insoluble  bitun;^tutL<.     (Ven^roanD  St  Oniea* 
heiin,  Cottivmnkotion  rttvi  hrforf  thf  Bntteh  A&Jt^j^^atmn,    15  Se{>t.  lffW( 
Phorm,  J.  TranA,  [2],  l,  385?   ChcutktU  Neics,  ItKJO,  20.) 

i.  Cellnlofte  dit;tilled  with  prroxuie  of  rruxngnncte  and  mUp9mrk  mii 
yicldfl  formic  acid  and  a  pccnhar  substance,  which  may  for  tbt 
moBt  part  Im?  reniovefl  by  diatillatiuij  after  the  acid  ha«  boon  noalnl- 
ised,    (Gmelin,  Pogff,  16»  A5*) 

5.  Cplluloftc  iff  dccf'mportcd,  with  cv(>lii(i.>ri  of  earbiMiic  acid  fcy 
chlormf  in  prc»oiire  of  water  nnd  umlrr  the  iiitfucmre  of  hc»l:  ft 
ftimilfir  reactitm  ia  producivl  by  ht/pofkhnfea,     Cooipflre  DwUek'c  cutnMtf 

wi!h  rr«fw!  (o  »tiirch   ip.  S<) Oottim,   raw    flax»   or  hen  IT'    rr „i    i.,^ 

longr  tiuM'  wtlh  a<pie*iuH  r)d<»rine  4»r  chloride  of  Hrnf  !>■ 
lent,  lifld,  if  heated  lo  rediieas  nfler  bein^  washed  ami  t^,*  ,j,  l;i\,-»  uf 
a  mixture  of  carbonic  oxide  and  ttut*  or  mt>rc  g^seoiiH  hrdrocarbrM 
(.'•H*.  (Moriu,  Ann,  Chitn.  Phjn,  411,  ;UI  ;  JUdt.  ujiiV^r^,  AO,'a37;  Sdm, 
66,  862.)  — (!ellrd*me  birachpd  with  chJnritir  Mill  retains  a  ri!rtak 
qnanlity  of  (hat  <]«*rT»enl,  r\-cn  after  carrful  waHhiug-  with  wati!raftd 
af^WHiuA  alkali.  (l^?ykai)F,  */.  pr,  t'hcm.  2^  31«.)  —  On  ihv  U^eUta  rf 
p^pf-r-pitlp  with  cliloniir  of  lime,  wr  Oiimiii  {IHngL  1S7.  37fi);  De  KottlMk  ^^ 
111,  3A*») — By  «tfTpiug  in   Hatrirated   i-hhrint-wattr^   and   moiM' 

after  a  minule  with  rxeesH  of  ammonia,  {\\v  librw  of  i^^ormimm  

bcoomea  brig^ht  red  i    Italian   hemp,   oran^e-yollow,  darit«r  afta  A 
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minute ;  French  hemp,  after  rottiiij^  in  tanks,  darker,  but  not  so 
strouplj  coIoiJLTcd  as  tlio  fibre  of  Phoiifurtm  tentu:,  Freuch  linen  ia 
less  deeply  coloorcd  Ihati  hemp;  c't>ttuii  but  very  slightly,  (Uaudi- 
diaud;  Payeni  Boussingault,  CompLrend.  29^  492.) 

6.  By  dry  todinf,  mnist  cclUilosp  is  decomposed  fit  150^,  witli  cvohi- 
tion  of  carbonic  acid,  in  the  same  iiianiier  as  by  chlorine.  —  Cellulose 
ig  not  c^Mourcd  by  [in  aqupona  Bolntion  of  iodino  (Payen,  Schlcideu); 
but  it  IB  l>lued  if  9ub9tH]ncntly  treated  with  oH  of  vitriol  (Pivycti^ 
Scbleiden,  Schacht),  or  if  previously  boiled  with  iK>ta8h  (Schleiden, 
Mitschcrlich);  also  if  auhjccted  to  the  action  of  a  eolntion  of  chloride 
of  mic  and  iodine  (F,  Scliulzo,  Schacht,  R^illkofer) :  aeeDecompoaitionibT 
ell  of  vitriol,  poUsh  tnd  t^lildride  of  zlnq. 

The  celiulfii"  tieene  of  the  following'  plants  is  directly  blncd  by 
aqneouB  ioditie :  Cctrmia  ii^iavdica  (Meyer) ;  the  embryo  cells  of 
iScfiotm  Iftfiffdhf  Sc^.  specwsfTf  IIymen<ra  Cmtrhijinl^  Miimna  wrfn-s.  and 
Taman'iuiits  iiifiica^  boeawsothcy  coiisist,  notof  ccllulogebut  of  TCgotable 
amyloid  (p.  76)  (Scbloiden).  Tr^cid  {Compf,  reitd,  47,  687)  rejects 
tins  term*  and  regarila  the  knifl  of  cellnlai"  membrane  which  is 
directly  blued  by  iotmic  as?  in  a  fltnte  of  triiiisiHon  between  amoi'phous 
starch  and  tnio  cellulose.  He  observed  ihts  direct  blueing  by  iodino 
in  the  ceJUilar  tissne  of  several  phanero^mona  plants,  in  the  epidermia 
cells  and  the  lower  cuticuhir  tisane  of  Ornithogalum  pj/renmcmn^  0, 
viarbon^ttiif,  0.  hyfigihrncteatxtm,  SviUa  finbtmnaiis,  but  not  confitantly ; 
very  faintly  also  In  the  embryo-ccllB  of  Tomorifuhts  htdxca  and  Mncuna 
urtTUt ;  of  rarious  degrees  of  IntenBity,  but  always  difltinet,  iu  the 
albiun<^n-cellfl  of  Iri9  psuedo'acoms^  I.  sibrncrty  &e„  TnUpa  ^tflrestH<tj 
Ornithfifjahim  pifrenalcftm^  0.  h-ngibracteatXim^  0.  tmrhoneme^  &c.,  Moroh 
iridictdia,  Afffnpfiis  covipan^lota^  &C.,  Iftfavinthnjf  oriertfah's,  XJropdohim 
PcrotimnH^  Gliidiolfts  pgittot-ySf  Muscari  rnci'mositm,  Ct/pelUi  plumhffi^ 
SciUa  mttfpna^  &C-,  Beil{*valui  romafm^  Pohffjunntnm  liitifoliiim„  &l'.,  ^.^- 
pm-(tfjnfi  amaru3j  Lihej'itfi  panicuhttn^  &c. ;  on  the  other  hand,  the 
embryo-cells  of  Htpttetuva  Com-htjnl  weix"  not  blnci*  and  those  of  Mim- 
ti^M  Knnitftel on\y  after  boiling  for  a  short  time  witli  water. 

7.  By  immersion  in  Btrong"  nitric  acid^  or  in  n  mixture  of  nitric  acid 
oil  of  vitriol^  or  of  nitre  and  oil  of  vitriol^  cellulose  is  converted, 

4thout  dissolving  or  underc'oing'  any  alteration  of  form,  into  a  mix- 
ture of  Beveral  esploRive  nitrogcnons  com]>oun(lei,  called  gun-cotton 
or  pyroxylin. — More  dilute  nitric  acid  corrodes  cellulose^  producing 
subHtanccB  allied  to  or  identical  with  starch,  gum,  iwcticacid,  and  malic 
acid,  and  dissolves  it  after  prolonged  IwJlingt  in  an  entirely  dcc-omposed 
elate,  producin/^  apparently  oxalic  and  suberic  acids. 

On  the  formation  of  giin-(»tton  (see  pge  1E»3.) 

Cotton,  linen,  or  jiapcr  immersed  for  two  or  three  minutes  in  nitric 
ftcid  of  sp.  gr.  1*5  acquires  the  texture  of  parchment  and  is  rendeivd 
impervious  to  light  and  wat^r,  becanse  it  becomes  coTored  with  a  fiUn 
of  xylnidin  (p.  100)- 

Paper  immersed  in  cold  strong  nitric  acid  swells  up  to  a  jelly rwlnch 
givcB  a  blue  cotuur  with  iodine  on  isolated  spots,  and  therefore  contains 
starch }  if  the  paper  l«  fiufticiently  decompoaed,  it  leaven,  after  washiug 
with  water — which  appears  to  dissolve  malic  acid — a  translucent 
brownish,  tw^impact,  homy  mass,  wbieli,  when  heated,  softens,  swells 
up,  and  leavcfi  a  Bliining  charcoal  (Ginelin). 

Flax   aod   paper   l^^come   gelatinous   by  four  days'  \iMJvfttWi«^  m 
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funun^  nitric  acid,  nitraus  giXQ  beings  at  the  same  time  evolved ;  aftM 
wuifhing'  \yith  wati>r  and  aqueous  ammonia,  tlie  flax  is  yellow,  tlfl 
jjapci'  coloiirlDss,  aud  both  bavo  the  coiiipositioii  and  structuro  fl 
woody  fibre,  — whence  it  appears  that  the  acid  has  merely  n^tnovfl 
foreign  mattei-e,  without  converting'  the  woody  fibre  into  xyloidM 
(Mulder,  J.  pr.  Chem.  39,  150).  '        ^      .    ^  J 

By  iinmerwion  for  a  few  seconds  m  nitric  acid  of  ordinary  stnengtH 
hemp  appears  pale  yelluw,  ftax  rcmaias  imaltered,  Now  Zealiuid  heflB 
{Pfion/iium  tenax)  immediately  becomes  blood-red ;  the  lattor  coloratifl 
it)  produced,  even  after  bleaching  or  after  the  fibre  has  been  troalod  wifl 
aiiueoua  potash*  TIiIb  reaction  may  therefore  serve  for  the  deteclidH 
of  Now  Zealand  hemp-fibre  in  fabrics*  (ViQcent,  CompL  rend.  21,  54n 
— The  fibres  of  the  following  plants  are  coloured  pale-red: — Cocot^^^k 
fern  aud  V.  aurara ;  several  species  of  Cordi/iiney  FutHtanu:/  and  ^^^H 
Jfaarilia  JlexuiiSit ;  several  spccieH  of  Cw&us ;  Fhillandrmn  a^t»i^nH 
EitphauuA  sailuu^  I  j-lfirtca  from  Manilla ;  two  speciea  of  Pni/r/u.  (GauoB 
chaud;  Payen;  BousHiDgaidtt  Ct"«7>^/ewrf.24, 542). — The  colouring  iBdne 
to  the  int-ruating  Bubstaacea.  (Vincent.)  Cotton  is  scarcely  or  not  at«fl 
coloured  by  nitric  acid,  whereas  auinial  fibres  arc  coloured  pcmi^ 
Bcntly  yellow.  This  reaction  may  serve  foi'  the  detection  of  cottdH 
in  woollen  textures,  (Bbttgcr,  J.  pr.  Chem.  30,  257  j  Ann.  Pharm.  17, 
329.) 

Swcdis!»  pajxir  ia  not  at  all  decomposed  by  immersion  In  culd  uitdH 
acid  of  80,  gr.  \'2^  and  but  slightly  in  the  acid  heated  to  loH 
(Mitscbei'hcU), — Dcal-Hliavinga  boiled  with  10  pts.  commercial  nttil 
acid  and  2  pts.  water  as  long  as  red  vapours  are  evolved,  ^| 
converted,  with  simultaneous  furmation  of  02ialic  acid,  into  a  wlifl 
pasty  maas  which,  according  to  Sacc  {N,  Ann.  Vhim.  Phifs.  25,  21d)fl 
pectJC  acid,  according  to  Porter  {Ann.  Fhaj-nt,  71t  ll-5)f  a  peculiar  aofl 
different  from  pectic  acid,  (sec  pcctie  acid)*  ^lA 

S,  By  oil  of  vitriol  woody  fibre  (cotton)  ie  first  rendered  pB^I 
then  diesolvedf  and  the  solutiott  yields  with  water  a  getatinouftSH 
ctpitate  insoluble  in  water  and  destitute  of  (tptical  njtatory  pdmF 
By  prolonged  imntergion  in  the  eohjtion,  this  subst^inoe  is  cuaivcrCod. 
into  a  second  gelatinous  masf^,  also  uon-rotatory,  but  soluble  in  waU 
(Bolublo  woody  Iil>re) ;  subsequently  wood-dextrin  is  formedj  a  anfl 
stance  having  mncf>  less  rotatory  power  than  dextrin  from  stan]l^^| 
wmvorted  into  ««gur  by  boiling  witli  dilute  sulphuric  acid.  O^^^^^l 
Compt  rentL  42,  1213 ;  iV.  Ann,  Chim,  Pftf/s.  48,  401 ;  Ann,  Phanj^^M 
307 ;  ./.  pr.  Chcm.  C9,  449).— Woody  fibre  heated  with  inod^^H 
concentrated  sulphuric  acid  is  first  converted  into  giiiUj  and  at  tltcBttfl 
time  into  sulpholignio  acid  (Bracunnot) ;  first  into  dextrin  (PaviH 
N,  Attn.  Sc.  nat.  Hot.  10^  85),  first  into  starch  (Hchloidei»,  AfitKi^lH^HwJM 
tUcn  into  gum  fSctJeiden),  into  dextrin  (Mitscherlich).  and  !iiiaili« 
by  digestion  of  the  solution  diluted  with  water — into  jsngar.  (BracvM 
not.)  The  first  product  is  a  peculiar  Bubstanoct  Wackenrodcr's  arH 
fieial  starcli  (X  £r.  Arch.  47,  170),  then  amyloid,  and  tlieii  dexCiS 
(Scliacht,  N,  Br,  Ardu  47^  157), — Amorphous  colton-Jibre  a<;jitini(fl 
by  sftlution  of  common  salt  from  its  solution  in  aquenUK  cuprviB 
inonia,  is  converted  into  sugar  by  boiling  sulphuric  acid^  li^^^ 
hour  sooner  than  entton  tn  its  origitialorganitied  state,  (Schlooal^^H 
Ann,  Phann^  HO,  247.)— Cellulose,  prepared  from  w>ffc*e-lx^ana,  ^^^| 
—rted  by  30  houra'  bailing  with  moderately  strong  sulphuric  ttdl^^H 
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HBWoflfi  which  dissolves  partinllyf  wit))  dark  coloi;r,  in  water. 
(Roc!ilo*lor.)  WhcQ  Ibicu  or  papor  is  hoated  with  water  containing 
8iil|iimric  acid,  hi  a  Papia'8  digcater^  to  a  teiiipcmlmx!  sshort  of  20u^, 
only  n  small  portion  of  it  becomes  solublej  and  is  convurLcd  ijito  sugar. 
(Gtnelin.) — On  tha  prtpafation  of  lagar  and  dcoboL  from  fiJiwduflt,  with  suLpburio 
acid,  see  Amoald  {Cftmpt,  rmd.  35,  807  j  IiuiL  lBu4,  aCQ). 

In  conficquence  of  theao  altcratinnt?,  ti^lluloflo  whtuU  hae  boon 
treated  with  Kulphuric  acid,  ftssunius  witli  iodine,  a  violet,  a  blue,  and 
ultimateiy  a  whic-rcd  cukmr.  Very  younjGT  ceUular  tissue  is  not 
coloured  blue  by  ioduiC  after  trcatniont  with  oil  of  vitriol,  because  it 
doea  not  yet  ctmsiat  of  true  cellntose  or  \v{x>dy  fibre ;  older  cellular 
tiBaue  is  blued  umnediatcdy  luider  the  same  circuinstaoccB,  and  wliorcas 
youngs  ct'lhilar  tissue  treated  with  iodine  and  Rtrmig  eulphiiric  acid, 
oftt'n  turnB  brown  irninediately,  wil^hf^ut  hluebip;,  older  tit^sue  requires 
in  be  treated  with  concentrated  snlpbnric  add  bt*f*>re  it  will  give  a 
blue  colour  with  iodine ;  veiy  old  tissue  rcquhes  even  to  be  treated 
with  aqueous  potash,  before  it  will  ^ive  the  reaction  witli  iodine  a:id 
fiiilp^'i''ie  acid,  (Trtenl,  Compu  vauiAl^  688.)— Cellular  tisBtic  is  turned 
blue  by  iodine,  u  it  has  been  previously  Bubjected  for  half  a  nnnute  to 
the  action  of  a  mixture  of  1  pt.  water  and  3  pta.  oU  of  vitriol 
(Schleiden;  Liebig-;  Schacht,  N.  Br.  Ai'cJf.  14,  25);  rf  it  be  saturated 
with  a  moderately  strong  Bohation  of  i>.queoiis  bhiiodide  of  pota,*eJum, 
and  bihydrated    Kidpburic  acid  then  dro]n>od   ujx^n  it*      (Ischleiden). 

(Jottou  ia  coloui'cd  fi^ruen  by  tincture  of  iodiuc*  if  it  has  been  previously 
[lacerated  with  a  mixture  of  1  pt,  oil  of  vitriol  and  2  pts.  water ;  dark 
line,   if  previously  treated  with  a  ciixttire  of  2  pts.  nil  of  vitriol  and 
,  pt.  water.  (Reineeh).     Amorphona  cclhiloBo  separated  from  aqueous 
■upnunmonia,  by  means   of  common    salt,  ac(|uiueB  a  fine   violet   or 
wine-red  colour  without  previous  trealnieut  with  Rulphuric  acid)  and 
if  moistened  with  a  dnip  of  oil  of  vitnol,  and  then  treated  with  iodine, 
it  eibibits  a  splendid  blue  colour  (Schlossbcrger^^wH.  Phanii,  110,  247). 
The  acid  eolutioti  BOparated  by  Httratiou  from  celluloBo  altered  by 
Biilphuric  acid,  turns  iodine  bluej  and  eontuinH  a  body  which  is  thiown 
Blown  by  water  in  white  tiocksj  and  by  alcohfdio  iodine  as  a  dark  bhio 
Birecipitiito  (soluble  cellulose?  Sell*.).      (Liebij.'-,  ReinBch,)  —  After  cotton 
Ims  bpen  treated  for  an  hour  wit!i  oil  of  vitriol,  the  acid  is  no  longer 
pix^cipiialed  by  water,     (Mulder,  .A  pf\  Chtm.  A%  152.) 

Cclluloee  treated  with  oil  of  vitriol  is  not  coloured  biuo  by  alcoholic 
iodine,  if  it  has  been  previously  immersed  in  water  (the  jodine  in  thia  csw 
bdng  merely  Mparaled.)  (Liebig.)  The  bliied  oellukitse  Ifises  its  colour 
when  heated  with  water,  and  docs  not  recover  it  on  cording  or  after 
gradual  ad^iition  of  iodinti  (Liebig);  it  loses  its  colour  in  a  large 
quantity  of  water  (Mulder),  crtijocially  if  triturated  with  a  considerable 
quantity  of  water,  and  then  ap[x.'ar8  rotten;  treated  with  water  and 
Icnholic  iodhie,  it  turns  bro\vTi,  from  precipitation  of  iodine ;  after 
eing  treated  with  oil  of  vitritd  mbtcd  with  1^  pt.  water,  it  ia  not 
jlued  affain  by  alcoholic  iodine,  but  ift  decolorised  by  a  large  quantity 
*  water,  pntvidcd  however  the  action  of  the  oil  of  vitriol  has  not  gvme 
avond  a  certain  limit  (Keinsch), —  that  is  to  sfty,  provided  unaltered 
:'llulnse  is  still  present,     (tjin.) 

The  bluein^^  of  cellulose  which  has  been  treated  with  sulphuric 

id,  by  iodine,  is  due  to  the  fonnation  of  starch  (Schleiden,  Sehaclit, 

Lfinacn,  Mitseherlieh);  it  ie  no  proof  t'»f  the  fornjation  of  aturcli,  but 

rcBuItB  fnjm  the  formation  of  a  body  Bolublciu  the  acid  but  precipitated 
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te  «i  of  v^ao^  «wiGfiK  nt-^  And  bocooM 
beaivfedtothe  >i  iT  Hm 

^iB  od  of  TTtziol,  the  hasM  and  <  « 

Mi^  vide  tW  wxMJlaai  tkroadsretBrniit 
it,  4S&.)^FWtber,  m  ovfckxi  dissolTe^ 
tlhui  Km.  tbe  aAmiUuf  '*  -  **-n  wiUi  u^ri 
folo'wvi.    TlKckith,  after  r  va^lJui-  vilh 

f  wn^  wilik  vrntcr,  and  dtjpii^  is  uunH-rst^d  fur  }  Uii 
m  oi  ef  Woidl,  the&  cwiiuib  «q»e<flBed  imtier  water  with 
the  fincen.  wighril  wiA  vster,  Apped  tor  •  ttw  secooda  in  eoti 
rirtin— til  of  a— oBJa,  |Biiiii  or  ^oda,  a&d  dried,  after  vaaluri. 
water,  aad  Ajmg  beCwen  faaMloas  Wer.    By  Uua  tr> 
cotton  fiirca  an»  ftanlTiif.  whiri  tKe  UBea  filitt»  ar?  niei>.    , 
thiBBer  and  mxv  tnaalaaeat,  acconfi^f  lo  the  dmtifta  of  lUa  tapeh- 
meni;  tbecottoa-flHeaafao  hticomt  faaiii|wmnt  aftera  sKort  immeraioB, 
while  tba  fineA  filtoni  wn  atil  Yhhe  aod  opaqoe.    (Kiudt,  Amm,  Pfiarm, 
61,  2^3.) 

WliCA  P^p^  >s  famBctBed  fov  half  a  raimite  in  !  'rial  of  9t^ 

aad  iBmraatcly  waahed,  6rat  with  ptire,  thea  wi:     ~         ly  atmnonia' 
csal  water,  a  wabBtaftoe  twj  buk^  Iik«  paidraient  is  obtoiufMl:  Um 
Pe^jfrim  of  Poamar&de  Jb  l^tBer  ( JTern.  mr  U  Ligm^mr  «f  tur  qnti^m 
proAntt  frnhd  tomt  iwWnj,  Paris.  1^7  X — the    Frf/r/nfr/c-  parehmaa  of 
Tlofmaim  and  Wanren  Be  Im.  Eud  (.4  fui.  Fharm.  1 1 2!,  213  ;  J,  pr.  '^^» 
7$«486)l — Thu  mbfltanoe  is  prepared,  according  to  (faiue  (^nM.  / 
1  \%  22-1)  hy  dipfiiig'  vnned  paper  in  a  nuzturc  of  ^  vol.  water  umj  « 
voL  pit  uf  vitriol ;  aoooiding^  to  Hofmaoa,  in  a  mixture  of  1  to  ^  roL  water 
and   1  vol  oU  of  Titriol,  and  washing  with  amntonaicaf  watvr.    If  the 
sulphuric  acid  U  only  slightly  weaker  the  trajisformjvlion  \st  wx\  bn- 
jjerfot'l ;  utul  if  the  paper  be  left  too  k>ngr  in  etnmg  Bulphnric  iwi  I 
ai  a   ti'iajx^mluro   above   15%  carbtmitmtion  fir  ttnlatimi  takoN 
(Ilufnmnii ;    mmpuv    Remsch    DingL   166,     156 ;     Chem,    Ventr,    IKV, 
41)1 ;   lUtllo,  ]>inyL  108,  3^2;  CAm,  Ctntr,  1K60,  ^5.) 
Sudi  jiarcluuenta  may  be  formed  not  nnly  fr»i!  ^ 
I1ax*1ibi-f8,  but  likewi:^  from  those  \\\\k\\  contain  ^ 
i\i\>  lattiTt  iijiUrd,  more  fniicklj.     (T)LiUo,)     They  are  lK>iuj» 
face  Italy  t  liuve  llie  c4miposition  of  piiit^  cellulosie ;  five  tin 
henion  of  llie*  pafx:'!'  from  whidi  thoy  are  proiluced,  ati! 
an  MUK'h  as  aiiiuial  |iarchiueiit ;  <>fTi.'r  cau»i<lerable  resi- 
f'jil  ri'a^'fitfl  ;  ami  ^lifTi  inimerHed  in  wator»  even  at  il 
nioruly  nifflou  and  3wcll  ujs  but  recover  their  nrij^nal  m 
(llofiiJiintt.) 

SwL'diah  |>ai)cr,  irmnersed  for  4  weoka  lu  oil  at  vitriol,  beearoe  IJadc 
and  livgrosco|.H\  and  contained,  after  iWUuctinfj  uhIi,  titi^t».t  |i.  c-  C^ 
-9jf9k7  H.I  ntnl  27i^9  0*;  eulpholigtiic  ticid  was  found  iu  the  AoJutiou; 
l2f  wrrkts  \i  was  ccinverted  into  carbonaceous  matter  of  aintiW 
•klioii.  (Marehand*  .A  ;*r*  CVw.  35,  191*.)^ 
tlttluHc  distilled  with  oil  of  vitriol  (al^o  with  photphoric  aold  or 
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\^li)n(h  of  tm)  yields  before  carbonisation,  a  volatile  oil,  then  formic 
tcid  {rtilphurous  acid  ?  Gra.)  The  voliitile  oil  Bmeils  of  cinnamon  and 
bpmssic  acid,  (Emmet,  SitLAm.J.^2,  140  j  J.  pr.  Chem,  12,  120.) 
[By  tlio  nse  of  sawdust  or  cbaff,  Stenhouse  obtained  furfurol.  {P/uL 
hfaff,  J.  18*  122  J  Ann  rhaniK  35,  301.) 

■  9.  CellnloBG  is  couvertcd  by  sti-onj^  hydrochloric  acid,  in  the  eamo 
manner  fiH  by  oil  of  vitriol,  iiito  Bolnblo  ocUiilowo  and  wood-dextrin. 
(Becham]:>.)    The  solution  of  cotton  in  fuming  liydiochlorio  acid,  which 

[le  preoipitablc  by  water,  does  not  possess  any  optical  rotatory  power. 

[(B^champ,  Compt.  rertd.  51,  255-) 

10.  Heated  with  benzoic  ncid  to  200'^  for  50  or  60  honrs,  or  in 
'contact  with  benKf>ic  acid  aj]d  oi!  of  vitriol  at  ordinarj'  tonipcnitures, 
'cotton  forms  a  compound  similar  to,  or  identical  witli  tjcjiKo-glucoHe. 
^(Berthelot,    N,   Ann.    Chlm,  Phif^t.   CO,    111.)  — Cotton   heated   with 

hutr/n'v  add  and  oil  of  vitriol  to  100"'  for  50  or  BO  hours,  yields  traces 
of  bntyro-ghicj'SG  (Berthel<tt):  and  when  heated  with  uteinc  acid  ta 
200**  for  50  or  BO  hours,  it  yields  etearo- glucose.     (Bertbelot,) 

11.  Gaseous /uoTiW^!  of  boron  blackens  cellulose  almost  instantly* 
(Bcrthelot,  CompL  rend,  47,  227.) 

12.  Cellulose  heated  to  ISO""  for  several  days  wi^Ji  concentrated 
snneoufl  ^mmfinut^  is  converted  into  a  solid,  brown,  gnminy  masn, 
which  ha8  a  bitter  taste,  smells  when  hei\ted  like  roast  meat,  and 
deliqueHces  on  exposure  to  ttie  air.  Its  solution  may  be  decolorised  by 
animal  charcoal,  and  is  preeiiiitated  by  infuftion  of  galla.  This  mass 
fused  with  sticks  of  potash  gives  off  a  quantity  of  ammonia corresfjond- 
ing  t*>  L*'o— ?j  p.  e.  nitrogen,  but  it  does  not  give  off  aminonia  when 
Iwiiled  with  j>otasb-ley  or  inilk  of  lime.  {Sehittzt^ulxTger,  Zettschr,  Ch. 
Ptiitrm,  4,  ^yb,  —  romp.  P.  Thenard,  Compt.  rend.  52,  444  ;  abstr.  Hep. 
€him.  pyre,  3,  207.) 

13.  When  cellulose  ia  heated  with  3  pts,  of  niHiing  patash  and  a 
small  quantity  r>f  water  for  a  long  time,  and  at  last  nearly  to  redness, 
it  gives  off  hydnigen  with  intumeficenco  and  without  ecparation  of 
charcoal,  and  foiirifl  oxalate  of  potash,  (Gay-Luseac,  Jrtn.  0/n'uu  Pht/s. 
41,  33H;  Pogff.  17,  171;  Svhw,  58,  67.)  — Caustic  potash  at  bi^h 
temfieratures  forms  from  cellulose,  first  formic  acid,  then  ulmic  acid. 
(PeUgut,  Compt,  rend,  if.  I'ASi.)  —  Affu^ftun  potash  of  tup.  gr.  1'5  boiled  with 
cellulose  diseolves  it  with  brawn  colmir;  the  ulmjc  acid  contained  in 
the  eolution  disappears  on  heatuig  the  Hquid  to  200'"  —  225°  for  four 
OT  five  hours,  oxalic,  acetic,  formic,  and  carbonic  adds  benigfonncd  at 
the  same  time.  lOO  pts.  af  sawdust  and  300  pts.  hydrate  of  potash 
yield  70  pie.  of  oxalic  acid,  which  deconjposes  partially  wJion  the  snlu- 
tioii  is  strongly  heated.  (Poskok,  Chrnpt,  rmd.  47,  JI07 ;  */.  /"',  Vhrm. 
7C,  314.)     When  pa]t(n"  is  fimt-d  with  4  pts.  bydrale  of  potash,  the  pale 

llnw  mnss  which  forms  with  etrnng  intumescence,  coutaius  oxalie 
id.  3'iclding  a  quantity  of  oxalate  of  lead  equal  to  4(>'4  p.  c.  of  the 
weight  of  the  pai>er.     (Buchner  &  Ilerberger,  Repert.BS^  189.) 

Cellulose  moistened  with  water,  and  heated  in  a  retort  with  an 
equal  weight  f>F  hydrate  of  potash,  yields  hydrogen  and  a  large 
fitiantity  of  w*X)d-spirit,  (Peligot,  Artn,  Chlm.  Phtjs.  72,  208.)  —  Wood- 
shttviugfl  and  linen  heated  in  like  manner  with  aqueous  potash  till  the 
liquid  is  evaporated  down,  give  off  a  small  quiintity  of  water  and 


1  >".  LijL»;-iIZflAT25  C^SS"0». 

.  ■..  "Trvnruirj:    C.  -r-JLiIii  tin;  r??S'™   i-'^ziots  »!««a£e  cl  potash  and 

I  ..  '.J-*  L'iiL  v:  >- l:i>  ::-=-q;ra.:u*   rj  fc::»is»*      Bni>?iiw}<C)    The  sum 

:...r.~-^-z  -J.I  r;  ir.'  -c_-.7  "I'-n--:  rr--:*   c  :ar^iir?c»i  Imlro^ai  gas,  and 

"-?iif-jr  ^  ;■  c-j*:r  t-.--i  Tit^r  Lii  x^xho.  f-irax*  ks^ki^id  rabstance. 

*l»-.il"J  Sr  jj  ^.:  Ll:-!-:-:  :-  :*.ilizx  Vt^  -«->;«k  p:>caalt4e7  fPayeii); 
7  -*" r.r  :..-k.-i:.-j-7  r  ::*  :-:c.-Trtfi'-r:  y^arriS. ■■  S^ilpitlwi) ;  diaGclm 

1/I.H:--  -V.  ,'.  5^.:r-j».  il.  r  .7.      ^-idiit;  jeZ^iJiee  !>?ded  vidi  aqueooi 

-'...■:5  - .  '-.i-^    >£_iT*:iiJ:irZi:*:.  :"  ^—  '-.^t^j-  Vi.j«rtaife  celhdar  tissae  mhed 

—--_  ^'.~^  •--•  zi  cj-tL  k-»i  •r-^<:ri:c*i  iiTri  :•>  &  saSae  cnut.  loses  hi 

•!   ir  I.-i:^  -s^l*;-  ':.  L.i'i  t--1i  -^irrr.  be.rinie*  fche  with  io^ae  ody 

— /.rrz.  i^iiz.  Tr^T^-i  T.iz.  ji  -.isi-  \=.*i  25  £3»2t  ocaTeited  by  trest- 

"•.-  tirc*rr:7  c  llz-rc-flrr  : .  »^;-rrr  a  -irec-  t^>«-  coloor  by  boibig 
-.-:.  i  'r^JiVr^  .c  -rj-LiI  i-aiZ-trDrs  :t  wiizcr  aod  potash-fajdul^ 
"•"'.■■:-i:i*  o.::.:-  i*  li:^  :r  -'i^  i.:  ill  •:?  j:fir»£«i  bjit,  as  apoGed  liy 
z>.::--^r  J.j-.  O-.n.  Z-j.  *-:7:  ^',i.  F^i  tva.  47-  ?2?)  to  the  detectioa 


H.  A  -:;:ci:^r.vr^Zi='i  i^'x*::!*  5.:Iii:'::l  cf  .ri-I-nriif  vf'jwv  heated  with 
c^;".  iL ■-?*•-  cJj.'^.h-----  it  -s-i-.i  :-iz-  .fi:::.  —  1-:  irf:h:ct  c>:4ocrf  and  coa- 
v»:— •  L".t:  a  r:  •ii-^::-!.  ::  -.'^il^'.^.  iftercriris  into  sugar.    (Bazres- 

A*  a. *  :■  i*  .x'.l"';-?r:  ■,^:  =>.-*  :=. -x :.:.ic:  w::h  aqtw»:>as chloride  of  bb^ 
it  >  o-I-'-^'T'i  'iinc  V.-v  It  ::«iir.-r  (Barr^rswil  &  RiOiet);  hoice  it  ii 
l::.::.*':*ilAZKW  V."  -i  1  v  ar.  ix  ;::-:•. "l-s  *-:*-;ti;-2.  •:?  k^Tttri  ckloridt  of  :iite  (E. 
->  ':."Izri.  alsl-.n/ri  l-  .r::k.il»i  5.  "t::::-  r  c^*iape  of  f*:«Tii  takes  f4aoe. 
Mtvi!k'>fer-  .4 •..-».' P*..?r  1.  &4.  ;^>2.i  —  T>  p-rej<ire  the  eolation  of  iodated 
r::.\  fA':  of  r':*-?,  a  «.:I-:::-n  •  :  z::_-: :::  L v  Ir.cid-.'rio  acid  is  evaporated  to 
.'»  -^yrixt  with  *-i.:-c.-*  '•:  zin-^:  i-.-iii-j'  ■  :'  t-':i-<:am  i#  dissolved  in  it  to 
BiiV;rati'.':i ;  ;.-IiLv  :??  ih-:i*aii»>i.  a:.d  ine  li'iuidis  dilated,  if  necesBuy, 
-a::;i  waitr  (.S.-^iacht-  //'».■  M\1t:-Z-  p.  io..  IWriin.  I^i51.  31);  or  better, 
t;.  -  neutral  svni|i  i-s  cilut-ri  with  'iiiitil!«?d  wator  to  sp-  ^.  1*8  at  15% 
ii.'i'l  C  p.  c.  irL'k- of  pjtassium  :*  "iia-s- -Ived  in  it,  together  with  as  much 
i  ,'i;:.o  ari  it  will  iak»>  uf».     ( Raiilk  >tvr. ) 

Pafj*.T  'lipped  iiiio  a  5ir>ii;?  j^lniioa  of  chloride  of  zinc,  is  converted, 
111  thfi  t^amr:  inanuor  as  by  sulpiiurio  acid,  into  vo^taUe  parchment 
(Dallo, />inj/.  10:5,  :yj2i  Chem.  Ctutr.  Iv^l.  25.) 

15.  Whou  an  aqncT'ii?  &<.tliitiou  «>f  lichloritU  of  tin  is  left  to  dry  upon 
O'ttoji  or  linen,  and  then  lifuted  t'>  l'I\y  —  13M',  the  sabetanoeis 
bIaL*kf-iJc<I  ill  ci>nsO'|uouco  01  the  fonuatiou  of  carameUn.  (Maumenef 
Compt.rthd.  3l».  314;  31S  422.) 

IC.  Celluloso  is  n^ii  jtrui^hhOjb:.  When  slices  f»f  fresh  potatoes  arc 
imifi'-rsr-il  in  water  at  l'»w  i*':iii^'r;»i«n.s,  ti'jrvtlier  with  slices  of 
piitriiyin^  iKitati'is,  the  cills  nf  ihi*  frosli  i^natoe:?  be^rato  frxtm  one 
aiothfrr,  ami  the  filtered  water  C'-ntains  a  ferment  which  dectimixwes 
hlircs  of  fresh  jH^tatoes  in  the  same  manner;  the  tliMntograted  cellular 
tir».-ini'  finally  diKHf^lvc^f,  when?as  the  ritareh-praniiles  remain  unaltered. 
The  ferment  thuH  priMlucod  nets  <»nly  upon  ccUuiose;  just  as  iu  the 

ato-ditfcaBC,  only  the  ccllulobc  is  attacked. 
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I     Combinations.     Cellutose  is  iiLBolulile  in  water, 

I  With  Basts. — Wt»ody  fibre  (linen)  absorbs  from  70  —  lOO  voluraes 
u  ammonia  gas.  (Walter  Crum,  Ann,  PfiartiK  55,  221.) 

1  Ctfittlose  it*i(h  Potash^  When  calico  is  immersed  for  10  to  80  minutes 
m  syrupy  pota»h-lcy,  and  then  washed  witli  ulcnhol  of  sp*  gr.  0'825»  it 
Birinka  on  dryinj^  tn  -^'j^,  and  contains  H'73  ji.  c.  [Xftiiyh,  corrofiponding 
fc  the  formura  C**IL»0™KO  (ouk*  14-50  p.  c.)  Gladstone.  {Chem,  Soc. 
Bu.  /„  5,  17.) 

■     CtUalo^e  witli  jSo(/f^— When  calico  ia  immersed  iov  JO  — -30  minutes 

B  Boda-ley  of  sp.  gr,  1'342,  and  then  wai^liL'd  with  hot  alcohol  of 

^,  ^.  0'S2S  it  atirinka  by  one-fourth  on  drying,  and  caiitixinwj  on  the 

average  9*63  p.  c.  soda,  conx-fipondin^  to  the  formnhi  C-*U*"0*,  NuO 

Citlc,  9*65  p.  c),     Common  iunv*ivcu  wtton  forms  a  Hiniilar  compound  | 

rolonged  immersion  or  tiic  uhc  of  stronger  Boda-Bohition  ap]>cnrs  to  pro- 

ico  partial  sohition  and  decomposition,     Oottiui  likewise  unites  with 

oda  ill  other  projxtrtionfl,  but  never  with  a  j^reater  quantity  tlian  that 

Obtained  in  the  comj^xiund  above-mentioned.     Water  extrtietfl  all  the 

da  from  the  compound,  leaving  a  more  contracted  libre,  whiuh,  when 

led,  haa  a  more  biilhant  a-spoet  than  ordinaiy  woody  fibre.     (Glad- 

\ibnt\  Ckem.  .SV.  Q».  X  Gj   17;  J.  pr,  Chem.  5G,  247.)     %,   Cotton 

iisfiod   through  a  sotutioii   of  eaastic   alkali  of  30° — 39''  Bm.,    then 

aeticd  in  water,  \\i  dilute  Hulphunc  acid,  and  again  in  water,  contracts 

ith  in  length  and  breadth,  Ejcquircs  increased  tenacity,  and  takes 

dours  much  better  than  ordinary  cotton.     The  amount  of  alteratioa 

Bries  according  to  the  strength  of  the  flolutiou.     The  same  effect  lh 

reduced  by  sulphuric  acid  of  48""  Bm.  at  37*5'',  and  by  chloride  of  zinc 

>lution  nF\u*  Bm.  at  G^""— 71^°.     (Mei-cer,  Mep.  Patent,  Invent.  1851, 

j8;  DingL  V2\j  438  j  Lkk  Kopp.  Jfrftre^shet:  ISra,  747.)     % 

Cotton  does  not  separate  ahnninu  from  solution  of  «/(^mor  ncetate  of 

'umina,  Walter  Cnnn,  Pfdl,  Muff.  35,  334 ;  J.  pr,  C'hem.  50,  1:23  ;  Erd- 

lann  Sl  Mttten^Avey) ;  but  if  tlie  solution  of  acetate  of  ahimina,  ferric 

;vtatcj  or  other  t^alt  containing  a  volatile  acid  ia  left  to  dry  upon 

otton,  the  Rait  is  decomposed  after  a  short  time,  the  acid  volatilisefi* 

d  the  base  iw  precipitated  on  the  cotton  m  so  close  a  state  of  union, 

bat  it  cannot  be  removed  by  \vashing  with  water*     TIuh  combination 

merely  mechanical^  and  is  limited  to  the  inner  surface  of  the  cotton- 

brcB  forming  a  tube.   {Walter  Crum,  Ann.  Phartn.  55,  223). — Tlie 

ructure  of  cotton  has  no  iidluence  on  its  relation  to  the  solutions  of 

Detallicsalta;  organised  cotton  digested  for  24  hours  with  cold-satii- 

rateiJ  aqueous  sohition  of  alum  at  40°  —  50^,    took  uji  no  snlphuric 

acid,  and  only  traces  of  alumina;  auiorphouB  ceUnlose  separated  from 

J  aqueous  eolution  of  cnprammonia  did  not  take  up  any  thing  from  a 

0  jier  cent,  solution  of  alum.  (Erdmann  k  Mittenzwcy.) 

Thedyeingof  cotton  de|>ends  upon  its  mechanical  Hurface-attraction 
or  certain  colouring  matterH,  (Walter  Crum,  ErLlmann  &  Mittcnrvvey), 
naequently  organised  as  well  as  am^^rphous  cotton  may  l>e  dyed 
BoUey,  Ann.  Phtirnu  IDti,  23.');  Diu^L  14ri,  142;  J,  pr.  Chem.  74, 
381);  but  it  does  not  take  up  Bohitions  of  metallic  v^aUs  or  mordants 
Verdeil,  Owpt.  rend.  47,  903  ;  J^  pr.  Chtm.  77,  58). — To  dye  cotton, 
lax,  and  hemp,  hi  such  a  manner  that  they  may  not  lose  their  colour 
ty  washing  or  rubbing,  the  colouring  matter  wliich  has  penetrated 
he  fibre  i3mtit  be  rendcied  insoluble,  f^ince  these  fibres,  unhke  those  of 
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wool  or  silk,  do  not  poBBeas  any  actual  attraction  for  colouring* 
mixed  with  mordants.  (Verdeil.) — Rungu  regarded  dyed  cotton  m  » 
cbcmical  compound  of  tlic  mordant-baee,  colounng-  laatlcr,  tuul 
woody  fibre ;  but  Bince  dyed  cotton  tliHButveH  for  tlic  most  part  rn  in 
SLmmoniacal  copper-eoKition,  jnafc  like  woody-fibro,  loaviug'  tbe  mnr- 
dant-b^i&e  and  the  oolounng^ matter  midiesolvi^d,  thiN  view  can  sotltx^ 
be  correct.  (Bulley,  Am.  Phat^m..  lOfi,  2S5;  /.  pr.  Chtm.  94,  381). 

(jotton  digested  even  fur  a  long-  time  with  h^draUd  faric  tKcuU  doe* 
not  take  uj>  any  of  llie  oxide,  (Yerdeil.) 


With  Copper, — Oellulose  dissolves  in  aquecns  fmsie  fiypostdphmi^athmk 
mlphate  rj/Vw^jravi/woft/ww  {Sdiwelaej",  J.  pr,  Cfiem.  72,  ir>9;  CPk^m^Ot^. 
1858,  4&);  ttKist  easily  in  aijneoufi  &ajjcrarfi«n«/('f>/'ri//*rrtm«irtn««?H  (Sch- 
weizer,  J^  pr.  Chvm,  7tl,  344),  in  aqueous  axid^  of  cnpnaumoninm  (IVli^ot, 
Compt.  rend,  47,  lOSlj.^Erdmann  (J.  pr.  CAfm.  76*  385)  maiuUidS — in  oppoatiw 
to  the  Of^inton  of  Schweiser,  Crumrr,  and  othera^tbot  this  liquid  ii  not  a  tme  bonu- 
g«ii?oa»  solutian,  but  a,  liquid  similar  to  geUUaouc  starch,  merely  conuiniug  iJu»  odls* 
lose  in  k  swollen  state. 

To  prepare  the  copper-soltition  (called  Cttaxam  by  Cramer),  base 

hypoeuljiliate   of  copf>er  ('lCuO,S*C)*)  or  basic  enl|ihate   of  cfipiKT^  » 
dissolved  in  ftijiieous  umtuouia  ;  <>r  tlie  i.treci|>it.ite  formoil  hy  curb- 1 mil*' 
of  f***da  in  a  aoUitioti  of  sulphate  of  wjpper,  in  dissolved*  aftwr  %v 
and  moderate  drying*,  in  acpieouH  ammonia  of  sp.  gr.  0'94r>  (Scbv 
or  recently  precipit»t<:'d  liydrated  rupiii;  oxide  is  dmsolved  in 
aqueouB  atnmifiiia  (Schloflsbei'fci-) ;  or  aqueous  animoniiu  mix« 
a  few  drape  of  lyil-ammoniac  (Schweizer),  is  made  to  trickle  tli 
copj>er  tiu-ning-i^  (Peli>fot);  ihroMgh  Lrtin>utafivn-conper,  tUut  in   i--     ■ 
metallic  copper   obtained  by   precipitation*    (Pelij^t.) — The    t-.  1- .  i; 
power  of  the  cop]>er-solution  for  collulose  increaseH  witii  tin*  lUMHiri 
of  copper  contained  in  it,  and  is  diiniuiebed  or  completely'  aniuii:!  .•   ' 
by  acids,  salts,  or  suj^ar,  (SchlonHlierger.) 

Cotton  imrin?rHed  in  aipicous  liipiiOBphateof  cupntrnmoniunilM  .    lu  ■ 
first  geUilJiumif,  then  Hlijipetyt  »od  forme  an  almost  traiirt(>i*n 
liquid,  which  Uitty  be  iiltcred  after  addition  of  watur,    TIjo  . 
before  tbsaolvinjaf  in  the  ammoniaeal  ciip|>er-Bolutiont  becomr 
colour  tlian  the  liquid  itself.   Tin*  degree  in  which  it  ewellj^  ■> 
upon  the  concentration  and  maafi  of  the  acting  i*ohition;  in  exn 
the  conoentrated  copper- Holutiou,  it  dissolves  hii?tau  tly  without  p* «  . 
tumefaction  (Crann'r.)    The  act  of  fiulutioa  ia  not  attoadod  with  cro- 
Intion  of  heat.  (Schweizer,) 

Paper  (SchweiKer),  lieiiqi,  aitd  fliix*fibre  are  acled  upon  by 
nmmtmiaoal  copjK'r-KolntJtMi  in  the  i^auie  manner  afi  cotton,  oxi 
thiit  IhiX'fibre  in  not  unif<^imily  attacked,  and  Cimsequeotly  mwcUs 
kuulB  here  and  there,  and  HliorteriH  at  tfio  same  time,  before 
in^.  Many  uni-oellulai'  alg'as  m»iiy  fnngi,  a  few  licheuA,  Um  btat^ 
libreH  of  Cvu'ftona  riflfra^  \hv  pith*e»^lb  of  Jfot/a  carnoifti,  pappu»*luUnit, Ifce 
cinvate  mnMKe^  rtf  eellulnt^e  in  the  epiduiTiial  cells  trf  f^cuM  «&»!«■; 
and  cork  (also  the  H|w>ugy  celhilar  tj^itsiie  of  xnnflhroontR  ;  />Vraw)at« 
nnt  ni  all  altered  by  the  ummoniacal  copiier-Kaliittou  ;  the  wooa-celb 
i)i  3^£Lnn(  bfu-cata  Mid  Qu^rcurf  are  but  ii^liglitly  coloured  byit  :     V  *- 

csdlrt  t>f  Pitim,  and  the  etdls  of  /"wciw  vmcuhmji^  C<tuhrfitt  pt  , 

more  difttinotly;  inmost  caeet»>  however,  wood-c«llB  liwell  up   ui  tLe 
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eoIuUoii,  and  then  dis3oh-e  mni-e  or  lesfi  quickly,  (CrarricT,) — From 
Bomo  plant-colls  aqueous  cuprajiimonia  dissolves  the  pure  celEulofie  of 
the  outer  raembraue,  leiivit\g  an  ijiner  liiembrano,  whicb  tuma  green, 
aud  when  treated  with  acids  jields  pt^ctic  acid ;  other  c^lts  are  not  at 
ftil  altered  by  the  i^opper-tsuhitiou*  Thus  the  baas-fibres  of  all  plants 
iind  iho  utricular  tiHj^uc  of  fruits  diflsolve  imniedifttel^,  whereas  the 
pith  of  trees  and  the  ijbrous  tissue  of  wood  remain  luidiseolved, 
(Fremy,  Compt.  reufh  4Hj  ^02  uud  275.)  —  Incaaes  in  which  the  aotion 
of  the  aqueous  cuprLuriuionia  on  woody  fibro  takes  place  slowly  or  not 
at  all,  it  is  gcrK-rally  the  presence  of  foreign  matters*  in  the  wood-cells 
that  prevents  the  solutiou  from  eoniiug  in  contact  with  the  woody 
fibre  J  hence,  in  many  cases,  the  action  of  the  cojjpcr-solution  may  be 
brought  abttut  by  finer  comndnution  of  the  wootly  fibre,  or  by  brfiling 
it  with  nitric  acid  and  chlorate  of  potash.  (Cramer.)  The  insohibiUty 
of  woody  filire  in  aqueous  eupriininjonia  may  also  be  cauflcd — inde- 
j.*endently  of  the  presence  nf  forcigu  Iwdies  mixed  or  combined— 
by  its  state  of  aggTegiition,  or  hecauye  the  contact  of  the  sohitioa 
with  the  celttilur  tiKHue  is  prevent4Hl  by  the  presence  of  air  between 
the  fibres.  The  pith  uf  plants,  which  is  insoluble  in  aqueous  cupram- 
mnuia,  difiBolvea  when  cut  wjj.  By  trituration  ui  cold  water,  45  p.  c. 
is  rendered  soluble,  or  75  )>,  c.  if  the  inftoliible  pith  hasi  been  dried  in 
vacuo  at  110'  before  trituration.  Hackled  flax,  and  even  that 
which  ban  l)ecii  steepcil  in  m  ami  water,  withstands  the  action  of  the 
coppcr-stdution  for  more  tbaji  six  houris,  wheruas  the  fibre  of  Swedish 
paper  dissolves  in  it  umnediately ;  hooce  no  coucbisions  as  to  the 
existence  of  isomeric  modifications  of  cellulose  can  be  i:lraw^l  from  its 
more  or  lees  caay  solufiilily  ui  umieous  cupnimrnouia.    (Payeu,  Compt. 

ffid,  48t  772.)  Those  kinds  of  CellnU'ije  whiuli  ai'e  insoluble  in  aqueous 
ipramnionia  (excepting  tiie  spongy  tissue  of  muslirooms)  are 
ndet^ni  soluble  by  boiling  with  dilute  acids  or  aqueous  alkalis* 
(Freiijy,  Compt.  rcufL  -18,  275.) —  The  solubility  of  cotton  in  a<{ueou8 
cunrammonia  is  not  diminished  by  dyeing  or  inordaating;  it  still  dis- 
solves, Icavirig  the  colnuring  matter  and  the  mordant.  (BoUey,  J.  pr. 
retti.  74,  a^i  ;  Anit.  Pharm.  lOts,  235,) 
Aqueoiis  cupranuuonta  dissolves  a  qiumtity  of  cellulose  equal 
m  weight  to  the  copper  which  it  contains.  (Peligot.)  It«  solvent 
power  is  limited ;  fur  when  fwui'ed  upon  excess  of  cotton^  it  loses  in  a 
few  miimtes  its  capacity  of  dissolving  fresh  quantities  of  cotton,  not 
even  causing  them  to  swell  up.     (Cramer.) 

The  solution  of  cellulose  in  cupraiunionia  is  precipitated  by  a  large 

quantity  iff  water,  even  withuut  toss  of  airiinonia  by  evaporation,  and 

tno  more  nbimdantly  the  h>nger  it   stands  (Cramer,  8chh>H3bergerj 

Payen,  Erdmann) ;  by  acids  in  excess  (Schweizer,  Cramci',  Payeu),  or 

uveu  by  u  quantity  of  acid  not  sufilcieTit  to  saturate  tlie  ammonia 

^Puyen)  j  by  salta,  even  by  sulphate  of  copper ;  also  by  sugar,  honey, 

K  thick  solution  of  dextrin  or  gum^  and  by  alcohol,  but  not  by  a  strong 

■ducous  solntioD  of  urea,  by  chloroform  or  by  ether.     The  solution 

Hrneii  l>c»iled  gradually  acquires  a  light  blue  tuibidity,  and  on  addition 

Hf  potash  deposits  black  oxide  of  copper.     (Scblossberger.) 

H     The  llocculent  precipitate  obtained  with  water,  acids,  salts,  sugar, 

^pc;,,  is  aiGorphouB  celhilose ;  it  possesflcB  all  the  projMrrties  of  ordinary 

^bUulosi-  exoepling  the  structure  (even  the  colouring  power,  accorduig 

^b  Bolloy),  and  when  dried,  appears  more  or  less  grey,  ti^anslueent. 
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(Sdiw«te);  if 
ftod  drying. 

In  cootaet  with  faair  obcMH  ^loo^alUMe  (GlteciD^  P^P^)  ««rfls 
op  coD^deribljr,  niMJcriiig'  fibiBOOfi  impnwiWfj  vkd  after  4^  huun»  u 
oooiirerted  into  ft  loose  thf««d-fike  tia««e.  TbeoocnpooiidfonDedftfiet 
mffideody  proionged  contact  contaioBi  after  WMfciiDg  witli  hot  witet, 
33'lpuC<mdeof  lead  (SFbO^sc^H'O'.sii  p.e.}  (Vogel,  N>  Mifat, 
^  239.) 

Cotton  immened  in  a  aolntioa  oiphathatt  ^Um€  (obtaned  by  nsi- 
inr  neotnl  acetate  of  lead  with  fow  tiH  the  resohlDir  pradpt*'*^  u 
re3iaeoSTed)r  abstracts  tLc  leatL    (Walter  Cmm,  Amn.  I%am^  I' 

In  aqueooa  solatkni  of  tucbU-wmmimiat  celluloee  d'jes  XKtt  b^\  ..  ^^ 
hut  remaina  ooloiErieBB  and  midi—nltfil.  (Sdilo68b<?rgei',  J,  pr,  Ckm. 
7a,  309.) 

In  the  indigo-voi^  ceQaioee  tataa  yellowf  aod  od  exposure  to  the  uc* 
hloe;  bot  no  cheniical  ecnnpo«iid  of  cellolose  with  mdl^  is  fonnHl 
(Waiter  Cmm);  it  is  not  eoloonKl  bj  solatioa  of  indigo  or  of  canzune 
and  has  no  attraction  for  these  eolonring  mat  tors.  (Mascliko^  J,  fr. 
Chm.  1^  47.) 

Celluloee  is  in«ohiblG  m  aicoM^  in  eC&er,  and  in  t>S$  boUi  /bvtf  a»l 
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U  FaractUulosi, — The  utricular  tissue  of  the  wood  which  fom* 
the  mednllaiy  rays;  hcnca  also  in  the  pith  of  treea.—  SolubU*  in  *w7  i*/ 
tiVr*-)/,  strong  li^drochhric  acid^  and  strong  boiling  jxttcuh-lrtf.  In  -  ' 
in  ^ncouB  cuprammmuat  but  becomes  suluble  after  24  hotirs* 
witli  wntor,  or  hy  treatment  with  acids  or  aqueous  alkalis,  (trcmv. 
Compt.  rtnd.  48,  mi  and  8G2  ;  K.  J.  Fkann,  35,  321  and  4(Jl ;  abst 
Ifutit.  l!^%  121  and  151.) 

2*  FtMfw/wf, —  The  constituent  which  forms  the  vossris  of  wool 
T<i  ribtaifi  tt»  the  vesscli*,  as  they  <>cc«r  in  natnus  nrr-  lirwt  treati^ 
with  |K>taHh-ley  to  remove  albuminoids,  pectinolds  and  tatmin,  tliffl 
ref>*.'aU'*ily  with  hydrochloric  acid,  increasing  the  8trenj;^tU  oach  tJn>e. 
and  with  eold  oil  of  vitriol  to  reaiove  ntricnlar  and  tibrmifl  liiiiw 
and  the  reaidnaJ  matter  is  washed  isnth  water,  alcohol,  and  other.— 
Vaftculoae  in  iu»o1uble  in  concer\tmt<3d  acids^  ealublc  in  stmng  botUnr 
potaah*Iey  ;  insoluble  in  arjueou8  cu|>ramn}onia,  (iVumy^  Compt.  rM 
48,  mz  \  N.  J.  Pharnu  35,  401  ;  abstr*  Inst  1859, 151 ;  /?*^.  Ckinupmy 
1,433.) 

8.  Fibrott, —  The  siibfitancc  which  forms  the  fibres  of  wood, — Wofid* 
ahavinga  arc  b^ilcJ  with  fltrong*  ptildt^li-lry,  and  wushod  witli  waltfi 
alcohoC  and  ether.  —  White,  easily  ttirns  mouldy;  lu'curdiup  toDocaio^ 
it  <*xhibJtK  luidcr  the  nucruaeope,  the  Klnictiire  of  woo^  Hbre,  t»?y 
Bomewliiit  enlarged  by  the  proloiigeJ  actitni  uf  the  alkali.—  Il  di««4i 
in  oil  of  filriol^  without  paesing-  into  dmrtrin,  and  ia  acfiaratcd  fojtn 
nolutioti  by  water  a^  a  thick  translucent  jelly.  It  m  inHoliible 
aflh-h*y  and  in  aqueous  cuprammouia,    (Fremy,  Compt,  rcnd^ 
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J^.  J.  Pfiarm,    35,  401  j   abetr.   Inst,    1859,    151  j    lUp,  Cfnm.   pure, 
1,  433.) 

4.  Cutin,  —  In  the  cpl Jennie  (ctdkuiti)  o^  Icavea,  peiaU  and  fruits, 
together  with  woodj  fibre,  albumin,  pectino'id  substances  and  fat. 
(Fremy.) — According  to  Payeu  (Compt  rend,  48,  770)  all  the  external 
parts  of  placts,  viz.,  the  cpidcrmia  and  cnticio,  consist  of  ceUnloso  im- 
pregnated with  fats,  nitrogenous  bodies,  and  inorganic  salts ;  ho  denies 
{Cornpt,  rend.  18,  893),  the  pi-escnce  of  .any  peculiar  Bubstaiice  not  con- 
taining nitrogen  or  woody  iibrc* 

The  cuticlf-*  of  leaves,  or  the  loaves  themselves,  are  boiled  for  half 
an  hour  with  weak  bydrocMoric  add  and  washed  with  water;  tho 
woody  fibre  ia  removed  from  tho  residue  by  aqueous  euprammonla ; 
and  the  undissolved  portion  is  treated  Ruccessivoly  with  water,  hydro- 
chloric acid,  weak  aqueous  potuisii,  alcohol,  and  ether.  (Freniy.) 

Cutin  esliibits  undt^r  tho  microscope,  the  aspect  of  an  aninrphona 
perforated  titm.  It  is  vciy  extenaililci*  contains  73'G6  p,  c.  C,  11-37  11.^ 
and  14'97  0*,  approaching  in  comjxjsitiun  to  the  fats*  (tVemy.), — 
According  to  Payen  {Cornpt.  raid,  48,  8U3),  it  ia  a  producl  of  the  trans- 
fortnatiou  of  the  cuticle  by  the  reagents  above-mentioned,  and  not  a' 
peculiar  constituent  contained  thereiu. 

It  decotnpofles  when  heated,  producing  fatty  acida.  It  is  oot  decom- 
posed by  cold  nitric  acid^  but  when  boiled  witli  that  acid  yields  all  thfi 
products  that  are  formed  in  like  maimer  trom  the  fatn,  oapeeijilly 
suberic  acid*  It  ia  not  altered  by  contact  with  cold  oil  of  ritrivl  or 
boiling  htjdrochl&ric  acid.  It  is  saponified  by  boiling:  concentrated 
aqueous  potash,  and  from  tlie  soap  thuy  formed*  a  liqnid  fatty  acid  nmy 
be  separated,  which  is  solubli^  in  alcohol  and  ether,  but  appears  to  be 
Afferent  from  oleic  acid,  Llutin  is  not  altered  by  dilute  aqueoua 
alkalin^  by  timmom'tr^  or  by  any  licuiral  solvent. 

(Jtitin  is  itiRoliihle  in  arpieon^  aiprttmmonia  alao  in  fihcr  (Frerny* 
Cornpt.  rtnd.  4.S,  069  ;  A".  J,  Phann.  35,  321 ;  abatr,  Imt,  l^o!3, 121  ;  Mvp. 
Cliim,  pvrcj  1,  357). 
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■  FofRCBOT,    S^stemi,  8,  98  ;  Scher.  J.  8,  288. 

CuBvaEUL.    Ann,  Cliim.  02^  323  j  N»  GtltL  6,  370.— j4rtn<  Cliim.  96, 155 ; 
Sfhw.  IG,  327. 

IPoriTNG,     Ann,  rfiarm,  45,  200* 
UtrsciiRuucB.     Ann.  Fharm,  75,  310  i  J*  j>r*  C/tinu  50,  143. 
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First  investigated  by  BrugnatelU,  then  by  BouiUon-Lagrang't*, 
Fonrcroyt  Unk,  and  others, — It  is  the  chief  couHtituent  of  tho  outer 
bark  of  Qw«r»3  Robm^;  fnrme  the  cuticle  of  other  plautw  (FoiircroyX 
eomctioics  the  amorphous  coherent  intcgnmciitH  of  the  entire 
plant,  sometimes  only  tlic  external  cellular  layer  of  the  stem, 
Tory  often  several  layers,  as  in  i*otatoes  j  it  also  forms  a  film  <  »ver  the 
most  dchcate  hairs  of  plants,  wbicli,  Uke  cottoUj  are  difficult  to  wet 
with  water,  unlews  the  cork  bus  l>eiMi  pi-eviously  i^moved  by  oxidising 
eubstancos.  (Mitacherlich.) — Resembles  Fremy'a  culiu* — It  i&  modified 
woody  fibre,  (Gerhardt^  IVuiW,  2,  485-) 
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Saberiu  jklda  lij  dry  daAiliiiii%  x*>^  *  tnall  qcumtity  of  aril 
w%t^,  &  coioitiieM,  or  fannwn  o3,  m  flBftll  qaaoii^  of  Mnmnnia,  a  aj»- 
talline  oil  which  melte  wbea  iM^ted,  and  a  sabluiute  which  vobtiliMf 
with  a  [aitj  odouTf  aaid  teares  on  emaaij  oombwdble  ^sfaareoal  asgi^ 
gated  here  and  theie  in  liunp«u  (CheTreQl.)-^U  hmrm  «aatfyin  Ik 
open  fin?^  with  tudielaetiaD  aad  iwil&aat  white  flanM  (OhaTToil)r 
eEmiting  a  peculiar  odour  fihe  that  of  crude  cork  (D9pjalng}t  ma 
leavbg  a  aoft,  looae,  ttnaefied  ooaL  ^CheTreuL) — C^iorSb^ 
oonTerts  it,  ^^th  eTohitaoa  of  hydrodilonc  acid,  into  sx.  uiaaa  whn^ 
taiDB  chlorine  and  iodine;  givca  up  those  elements  to  wat«r 
boiled  with  it;  and  leavea  a  bmwn-blai^  tough,  gltitjtir>ti8  inasai 
laUe  in  water,  soluble  in  aqueous  alkalis,  alcohol^  and  ether,  yvildm$ 
by  diatniation  iodine,  bydrochloric  odd  gaa,  carbosiio  oxide,  and  ca^ 
bnrrttcd  hydrogen,  and  leaving  a  carboBaccons  residue.  (Canuock 
J.  Pfumn.  12,  620  ;  J.  pr,  Chem.  17,  loL)— It  is  OXidised  by  mdnc  aptf 
of  Bp.  gr,  1*2,  even  below  100°,  the  cells  becoming  aoh&ble  with  tvtat' 
faction  in  aquooos  potash^  and  separating  from  one  another  i  atthi 
sanric  time  reddieh  products  are  formed^  which  irn-lt  iti  the  boiioff 
acid  and  are  t^oluble  in  alcohol,  and  ultimatdy  sulieno  ni>d 
acid. — Cork,  the  subcrin  of  potatoes,  and  tlie  cuticle  of  Aio4 
yield  similar  products  in  variable  ouautities,  any  woodv  fibre 
also  be  present  remaiiung  inBolnbie  in  the  acid,  even  if  the 
heated  over  tho  water-bath  till  no  more  red  fumes  an?  rvoh'i 
suberin  of  potatoes  yields,  with  nitric  odd,  6  per  cenL  of  a  fatty 
H(v]iihle  in  olcrihol ;  cfmmion  cork  yields  39*67  p.  c.  of  a  fatty 
leaving  2*5ri  p.  c.  w*xKjy  fibre.  (Mitscherlich.) — Huberin  tneat«d 
iiitrio  add  fomiH  oxalic  add  (Chevreul,  Dopping);  if  first 
with  6  ptB.  nitric  acid  of  gp,  gr.  1-2S,  and  thcn'didtiiled,  it 
nitro-reHiiu  sulx^rin,  nxaljc  acidf  ammonia*  and  artiAcial  bitter, 
woody  fibre.  CVtmmon  cork  yields  with  nitric  ncid,  the  same  prodnrti^ 
toirc^tlitr  wilh  triu?rfl  of  brnw>ic  acid,  jBTtving-  off  nitntos  (raSf  cartMafe 
ttTKi*  hj^ilroi'vunic  mnd,  and  nri-tie  add,  (Clievrtrul) — Qii  cf 
Vrkrnn  mrk^  <lof*H  nf»l.  fnrm  giim  froiti  it  (Vogvl),  but 
wly  fnniiH  brnwn  product*!.  (MitiicULilic]j,) 
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72,  124  ;  Chcni,  Centr.  1857,  927- 
VoEiL.     Awi.  Pharm.  98,  181.  — 103,  2S2.—I>iiu;L   143,  363  — -HsU 

PA^m.  107;  45.  — 109,  l9±  —  lHngL    152,  S06  and   3D0 ;  ulistr. 

CVtm,  CVii/r,  1859,  490  and  517. 
Fbesemcs.   A'a^duiacfie  Gew.  K«\  Mittk.  1855,   13  and  14;  £>i^,  l\ 

129;  abetr,  Cftem.  Chttr,  1856,  242. 
"WAGENitAifX,  7;//;;/^.  145,  309  ;  abstr.  Chem,  Cmtr.  1857,  691. 
MuLLEn.     Din^L    14fi,  210;  abstr.  Chttth  Centr.  1858,  47. 
SiuxivAN',     Atlantic  1,  185;  Kopp^s  Jnhrcsher.  1858,  280. 
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THEXtrs-       Uehir  nuige   neua    orgwiischi    Bascn  dM  Stiinkolklendki 

GottiDgDn,  18G1. 

Wood  couRista,  accordijig  to  Payeri,  v<  Baumhaiior,  and  Scbiib* 
of   cellulose   or   woody    fibre^    wbith  forms   the   cell- walls,   and  ii 
incruBting"  subHtances  deposited  thereon  {Sckrogen,  X^ignin  ^  prodorti 
of  dee[;)mpoBitioii  of   the   decaying  cells    [Schleidcn,    Gruntlz,  d,  wia, 
hotamk^  Leipzig;,  1849,1,  172])*  t'remy  denies  theexisttuicoof  ui-*"^*'- 
in;^  ftubatanccs,  and  suppoees  that  the  true  wt>ody  tissue  coiih; 
vasciihiSE^  whicli  is  iuBoluble  in  oil  uf  vitriol,  soluble  in  boiling  i  ■ 
tratcd  potas!i-ley, /j«rflc«/^«/oj*  soluble  in  oil  of  vitrinl  and  in   ! 
|x>tu3li-ley,  and  fibrose  ^o\\]h\Q  in  oil  of  vitriol^  but  insoluble  in   1 
exjueentratc^d  potash-ley  (&eo  pagti  144).     Wood  likewifio  eont-ii 
following" flubstancea  ill  variable  quantities,  varying  with  the  - 
locality,  and  \v\t\\  the  epeeies  aud  age  of  the  plant  : — the  o 
of  the  Ba|i,  such  as  albuminoida!  subatauena  (0'81— 0'12  p.  c  Uii 
nceording   to  Chevandiei),   sugiir,  ^ni\\   taunie    acid,  Ac,  o-V 
matters,  starch  (only  in  autumn  and  winter),  pectose^  «• 
Fretny  (Payen  found  none),  rcsLus  and  volatile  oils,  and   tli' 
mineral  conBtitucuta  of  plants. 

The  external  ])ropcrtie3  of  (be  wood  dcpcin^,  partly  on  tlw»  ia»»dai 
union  of  the  fibres  ^ivoi-y  or  fibrous  texture),  partly  on  the  pn)|mi 
between  the  efisential  or  adventitloas  proximate  eoiistituenlA,     He 
theseveml  fipecies  of  wood  differ  greatly  ui  bardnees,  colour,  aud  ip- 
|>arrnt  Rj^cinc  gravity.     The  latter,  that  is  tosay,  the  Ku.inf; 
i)f  the  wiHjd  air-dried,  but  etilt  contaitwtff  air,  varies,  air  \\ 

marHch  {Orundz.  tl,  vn^ch,  Tcchiioioifie,  G35),  from  0*383  (,  \ 
1"342  (logwood).     The   actual  Hpeeific  gravity  of  dit' 
wood    \n    tolrniLfly    uniform,    1*5,    according   t<i    VitiUi,.   ,  , 
(tnni*h')  to  1*53  (oak)^  aocording  to  Kt»ijford.     Wood  always  coat 
a  lar^^^r  tjuautity  uf  carbon  than  celluloiie;  its  coriiKiomtioD  variM 
twceii  very  wide  liniitH(ace*>rdin^''  to  the  natui"G  of  un*  incrafiiintf 
RtanccB:  Pnf/o>)t   aB   mueli  apparently   in  the   aanie   as   in.  dmct^ 
woods.    Tbo  lowe{»t  and  Ulgl^est  amounts  actually  found  «ro:  4X^1^ 
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p,  c  C\,  (l.>eecli-wonii)  Bucr,  tiud  5-1^4  4  p.  c.  (oak-wood)  Pnyeii ;  (beech- 
wood  ==  54*35);— 5'55  p.  0.  H.I  (box-wood)  Front,  and  G'40  p.  c, 
(aspen-wood)  Payeu  ;  —  39-32  p.  c.  0.,  {o^k-wood)  Payen,  and  4C'87 
p.  c,  (bticch-wood)  Buer, 

Decompositions,  1.  Wood  m&j  he  heated  to  150**  without  sensible 
alteration.  At  a  higher  Icmpciatiircj  decompoBition  begins,  its  eourbo 
being  different  according-  as  the  producte  are  free  to  escapes,  or  arc 
kept  in  contact  with  the  wood  niider  increased  pressure* 

A.  Wood  exposed  to  n  high  temjxjiatiire  in  close  veBsels  la 
converted  into  charcoal  reKonii)Ung  coal  and  bnniin;^  with  flunie. 
(HalK  A'',  GdL  1,  612.)  Perfectly  diy  wood  of  sycamore,  oak,  birch, 
box.  or  poplarj  heated  m  a  ecalcd  glass  tube  to  3G0°,  melts  to  a  black 
liquid  wliicli  solidifies  with  tumefaction ;  dry  Iog^vnod  melts  to  a  rod 
lifpiid  which  solidifies  to  a  cheatnut-brown  niaas.  Wood  (even  log- 
wood) heated  in  the  same  manner  with  half  its  weight  of  wtiter,  ig 
cotivertud  ioto  a  substance  reeembliiig  bitummous  coal,  and  buraing 
with  a  smoky  fiamc.  (t'agniard  Latonr.)  Wood  of  the  berry-bearing 
alder  dried  at  150°,  contabing  47*51  p,  a  C-,  G'12  H.,  4629  0,,  and 
0*08  aeb,  yields,  when  heated  in  a  sealed  glass  tube,  gaBea  which 
escape  with  violoncc  when  the  tnbe  ia  opened,  a  very  faintly  coloui-ed^ 
clear  or  milky  liipiid,  and  a  solid  residue,  which  rcecmblcs  red  coal 
{Hothhohle)  if  it  has  been  charred  between  IGO**  and  200^,  black  coal 
{SchwarzkohU)  between  220^  and  280",  and  caking  coal  if  charred  at 
ftlill  higher  temperatures.  At  280"  it  still  retaiim  Oie  stnicture  of 
wood  %  between  ^^OO**  and  320°  it  is  tumefied,  at  340°^  fused  into  a 
dense  mass ;  it  then  amounts  to  79*1  p.  c.  of  the  wood  employed,  and 
consists  of  77-07  p.  c.  C,  4'70  H,,   U'04  0.,  and  3'»4  ash.     (Violette.) 

Thts  cDrnp'Osition  ofthc^  Troud  and  of  the  irsidue  at  different  temprrattires,  bj  ttnted  bf 
Vi«j|«tte,  are  npt  in  accordanoe  with  Ihe  quantity  of  tlierHidue.  (Rittcr,)  Vegetable 
Bubstaiices  strongly  preesed  between  moist  clay,  8o  tliat  the  vaiwiu's 
can  escape  but  slowly*  and  heated  to  between  200°  and  300°,  yield  a 
residue  resembling  coal.  (Baronlier,  CompL  raid,  46,  37fi  j  Chem. 
Ctntr,  1H58,  3G3.)  Finvood  and  water  heated  together  in  a  close 
cBSel  to  400*^»  yielded  a  coaly  residue,  black,  hard,  dense,  sliining, 
difHonlt  to  bum,  and  giving  off  scarcely  any  traces  of  volatile  matter 
vhen  heated.     (Oaubrte,  Ann.  Mirt,  [r>],  12,' 305.) 

B,  Wlieji  wood  previnusly  well  dned  is  heated  in  vessels  which 
'^llow  free  cgi'ess  to  the  volatile  products  of  decomposition,  ivater  is 

rst  driven  out,  and  there  pasaes  into  the  receiver,  first  a  colom*les8, 
then  a  yellowish  liiijuid.  As  the  tem[)era(iire  rises,  the  vajjours 
become  smoky,  the  distillate  continually  moro  coloured,  and  sjiinky 
^  escape.  The  liquid  diatillatc  becomes  mixed  with  drfips  of  oil,  at 
rst  miibilo  and  slightly  colom^^d,  then  continually  more  viscid  and 
dark-coloured,  so  that  tlio  exit-tubes  arc  filled  with  black  pitch  liqui- 
fied by  the  heat.  The  residue  in  the  retort  is  charcoal  {HoUkohif). 
The  htpiids  which  pass  over  mis  in  the  receiver  and  separate,  when 
left  at  rest,  into  two  layers,  an  tipper  watery  layer»  which  is  Crude 
WoofUvinegar^OT  Ptp'oli^neous  Qcith  and  a  lower  layer  consisting  of 
Wood-tnr. 

In  the  dry  distillation  of  hornbeam-wood  {Carpimts  Bduhs),  Wdll- 
*B  empyreumatic  fat  ia  obtaiued  in  the  outermost  receivers,  tloatiiig 
n  the  tdp  of  the  empyreimmtic  oil;  it  resembles  mutton.fat,  has  a 
c  gra^^ty  of  0'97i,  melts  at  9-1%  and  is  sapouvti^d  ViNj^^t^^ 
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yMdiBir  gfycerm.    (WoQner,  Scht.  S9t  4M;  JTuiM.  Artk,  1829, 

The  cnmpoHtion  of  the  gaaeaas,  Kqrad  aad  Bofid  pradncU  of 
dry  distillation  depends  partly  on  tl>e  coDSthutiDn  lk  the  wood 
plo^edf  bat  okore  dd  tbe  degree  vul  ntajkiier  of  beatings  so  tfa&t 
qoantlUtiFe  proportioiis  of  the  wvenl  compoands  tvj  greMlsr, 
mftoyr  under  eert&in  dicniii6tAiioe»,  «re  abMoi  ahogetfaer.  Al 
lower  degrees  of  heat,  &  coiiipvmtiTel7  Ur^er  qnantltT  of  oocyi^  aad 
hydrogen  k  einploTed  in  the  formatkn  of  wmter;  at  nigfaer  teopCK^ 
tures  (above  900")  there  is  a  more  abmidant  formatioii  of  aortic  uid 
and  other  oxygen-comffriuads,  together  whb  bjdrociiHiooa ;  tlw  ntm 
rapidly  the  heat  is  applied,  the  larger  ia  the  qnanttty  of  wood-tinegtf 
and  tar  prodnct-d,  and  the  »matler  the  quantity  of  lesidtial  chaimL 
(Stfjlzt,  WiiickJer,  KanittoD.) 

Goats.  The  gase«  evolved  in  tbo  ordinaiy  proeeM  of  dMBi* 
tkin  are  earbonSc  oxide,  carbonic  acid,  mansh  gas^  aod  hjdmy» 
contaiidng  scaroely  any  traces  of  oth»?r  hydrocarbniui;  bat  if  wood  if 
healed — as  ff>r  tbo  preparation  of  illtuninatiu^  gott,  to  a  tempenUorr 
o>nsidrrahJy  above  that  at  wliich  the  Uquid  prodacta  of  tlio 
an^  duoompoa<-d,  olefiant  gaa  and  other  hydrocarbons  of  bigbor 
weight  arc  formed,  at  Uie  expend  of  the  tar.    (Fotteokofvr.) 

Thft  erade  wo<Td-vinegar  aad  the  wood-tar  arc  rcsdolvjix 
to  tlie  kind  of  treatment  to  which  they  arc  subjcx^ted — into 
but  etlH  mixed  products. 

cr.  By  diHtilliii^  aff  10  to  ID  per  cent,  of  the  cmdo  woo<l-ri 
Cmde  Wood'Spirit  m  obtained,  I'oiLsistiug^  priiicipally  of  the  m»»n«  t«»Ii 
tiialterfi  such  &&  aeetic  jicid,   acetate  of  ammoulaf   mfthv^' 
licetate  of  methyl,  ligiioiKv  i^cctooeT  aldehyde,  meslte,   p\ 
aud  pyroxanthogi'n.     It  Ukewise  contai:i&,  in  trreuti^r  or  an 
tity  (probably  according  to  the  quantity  i*f  the  pnH-bict  di^ 
the  crude  wo<xi-viiiegarX  voUtile  oils»  ji  B«betiint*e  which  tnnu*  bn» 
on  exposure  to  the  air,  and  bodit^e  identlcul  with  thtise  whidi  rei 
in  hirger  quantity  in  the  residue  of  the  crude  wood-vine£^,  and 
tar. 

See  Wo<kdgp\Tit,  vti,  285  :  Aetiie  acid,  Tiit.  274  ;  Ald^Mfde^  Tiii.  283 ;  [J 
Liquid,  it.  y;t]i  Aeetatt  tifMetAylf  via.  *:9i  ;  [Acetanr,  ix.  1];  JUya*»r. 
Mttitt^  ix>  S3  I  PfTfu^anihint  xiv.  IG3. —  Tbe  noti  Ijiackcted  baJi««  in  lliU  IIMin 
iDvntionpJ  in  the  plum  cited,  with  nrerence  to  tbeir  origia  imlUirir  >ep«ntMafr** 
fTudt^  wood.fipiril.  ]lr«]>petin^  WcidniBnn  and  ^vhirrizcr's  Mi^it  HknA  J^fiiU,  ma  tz.  Iti 
aUi>  Vjllelid  {Pn^ff,^^,  272aAd  bb7) ;  aa  Cnc^tottAttd  the  Votatilt  oiU  ^f  Wo^d-MfUft, 

On  niixing  crude  French  wofMf-apirit'with  water,  a  pale  yeUaw 
hiycr  of  oil  scparatea,  which  distilti  over  lietween  90"  and  200%  urf 
may  U'  decomposed  hy  fractional  distillation  after  being  trt^atcd  witk<i 
Tului'ttc,  xylene,  and  cumene  are  then  obluiiK*d  in  m 


of  vitriol* 

and   Ifirtwem  Ifl-f^   and  168",  a  peculiar  hydrocarbon,  laomeric 
enntniio  and   tnoallylene>    but   dilfering  from  both.    (See  liii,  33ti> 
(CulitTum,  Compl,  read,  30,  .SI!).) 

f'yrftf'atfchiri  (xi,  b70)  o4*oura  in  cnitle  wooibviiu'gnr  to  Iho  MBoVt 
of  fV  to  I  per  cent., — likewise  in  all  firoiluetA  of  the  diatitlatioa  cf 
woml.    (Pctteiikofer,  Ann,  Pharm.  87^  2!>\j ;  M.  Bucboor.  ^mi. 

L  The  residual  portion  of  crude  %t:ood-vintg<tr  is  on  aqiiooua  I 
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of  v&riabic  quaulitiea  of  acetic  ackl,  cmpyreumatic  oil^  aiid  reeiii.  And 
a  peculiar  extractive  matter  called  empyreumatic  extruut.  (BerzcliuH.) 
It  likewttMj  contains  creosote,  a  Binall  quantity  of  eupionc,  and  other 
volatile  oils.  (Keiehejjluich,  comp.  xi,  140.) 

By  boiling  the  residue  with  escesa  of  potash-hydrate,  this  empy- 
reumatic  oil  and  reein  arc  for  the  moat  part  removed,  while  tho  extract 
rcmainj^  disBolved.  If  the  wood-viucg-ar  be  iicutraliacd  witii  lead-oxide 
or  ammonia,  neutral  iicetate  of  lead  then  throws  dow^l  the  empyreu- 
matic  resin,  and  the  filtrate  freed  from  lead  by  sulphurettcfl  hydrfjgeu, 
Icftves  on  evaporation,  a  nitrogcDoiis  mass  resembling  vog-etuble  ex- 
tract, and  separated  by  alchuhol  into  a  eolublc  and  an  iiiBuluble  pttr- 
tiun.  The  erapyreumatic  rcsiu  etill  contains  acetio  acid ;  it  may  he 
further  dccomjx>8cd  by  digesting  it  with  alcohol,  and  treating  the  dis- 
solved portion  with  ether  and  tfodit-ley,  and  after  prolonged  Whiig 
with  water,  is  converted  into  moald-like  eubstancea  (Berzelius ; 
iof  further  deCAilt*  ue  Bfrstliui»  Lthrb.  3  Aufl.  4»  499.) 

If  tlie  distillation  of  the  crude  wood-vuiegar  l>c  continued  after  the 
cnide  wood-Rpbit  has  passed  over,  disfiUcd  wood-vinr/^ar  la  obtained, 
and  a  red-bro\\Ti  syrup,  called  ivood-vinegar  iar  remains  behind,  Tho 
former,  on  accovujt  of  the  fnrfnrol  and  creosote  which  it  contains,  can- 
not be  obtained  colourless,  even  aft^r  repeated  rectification,  aad  always 
leaves  a  shght  residue  of  wood-vinogar  tar.  (V^lckel.) 

The  distiUed  wood-vinegar  niay  be  freed  by  agitation  with  cther^ 
from  volatile  oil,  creosote,  and  pyroxanthogen ;  the  former  may 
likewise  be  removed  by  nontralisation  with  potash-ley.  On  boiling  tho 
liquid  nearly  DCUtraUscd  with  potash^ley,  the  volatile  oiiij  arc  driven 
OS;  and  if  the  residual  liquid,  while  stiU  boding,  be  BUpcreaturated 
with  potaslt,  it  acquires  a  deep  brown  colour,  and  on  subsequent 
addition  of  hydroclilonc  acid,  deposits  brown  flocks,  probably  produced 
by  dccftrnposition  of  furfuroh  By  supei-saturatiag  distilled  vinegar 
vttli  bydrute  of  Imic,  the  solution,  if  immediately  filtered,  bocomcB 
turbid  on  staudhig-  or  wanning,  in  consequence  of  the  action  of  the 
Fimc  on  the  volatile  oils.  On  evaporating  the  hquid,  a  yellowish  brown 
substance  Beparatew,  while  acetate  of  ume  crj^stalliseB  out,  partly  by 
itnelf,  partly  in  combination  with  Volckel*s  assamar, 

Tho  wood-vinegar  tar  niLxed  with  water  de|X)sitn  a  black-lirown 
Tiscid  mass,  the  supernatant  liquid  remainmg  strongly  coloured.  If 
the  viscid  mass  be  freed  by  repeated  boiling  with  water  from  adhering 
acetic  acid*  Vijlcfcera  assamar,  creosote  and  volatile  oils,  the  residno 
booomes  bitter  and  friable,  and  yields  to  ether  a  red-bromi  resin 
[eoft<.'^utng  by  beat,  having  a  pitchy  odour,  which  it  loses  by  prolonged 
ig  to  1 6o°,  &  tlidify ing  at  the  same  time, — and  containing  70*3G  p»  c 
.y  7'4  H.,  and  22'2i  0.)  j—it  afterwards  yields  to  alcohol  a  brown  sul>- 
•tancc  (containing  G5'9p.  c.  C,  5"1  II.,  anfl^roO.),  a  small  quantity  only 
remaining  undissolved.  Tliis  binSy  soluble  in  alcohol  is,  accorduig  U> 
VolckeU  iiroduccd  from  his  aesainar  by  elimmation  of  water  and  formic 
acid,  (VolekcK) 

c.  If  the  wood-tar  be  again  subjected  to  distillation,  three  layers  of 
liquid  collect  in  the  receiver,  the  upjKjr  being  lif/hl  lar-oU  (the  cmpifreu- 
ttuiiic  oil  of  Bei'zehus),  the  middle  consisting  of  wood-vinegar  and  water, 
and  tlie  lowest^  of  heuiy  tar-oil  (the  empryeumatic  resin  and  oil  of 
BerzeHuft,)  When  about  half  the  tar  has  been  distilled  o0,  the  residue 
BolidifieB  on  cooling,   forming  the   Hack  pitch  of  commerce*— If  the 
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m  tar  ofatuBcd   in  tho   ooone  b^ 

oi  a}T»T3  immm  over  ydbir,  qtob  allflr 
it  wiUiiw  fifMt>l,  iijiunmhngnna.  wM 
mbjaeMM  to  dr^  dbtilktta,  h  yO^  be- 
I  lytHj  of  mid,  oENMMtmg'  of  aortato 
a^ilr^  Md  uiOdBCto  of  dccotupoettiop  d 
Itlu}  kutiT  boAes ;  sad  bUwwfc  100*  tA  Mi*,  a  nuxUtre  off  oxyfBB* 
and  ooDKunrgcttited  prodncU.  The  povtiaa.  wiiicli  goes  o 
ftween  100*  «ftd  1£0%  yiel^  wbea  tnaled  m  Erected  at  pag« 
)L  xfiL,  tolnener  xjleBe,  oside  of  iieaitjrl,  ami  a  amaU  qttaiiti^ 
[motbtil;  tho  distillate  obtamod  betwiim  150^  lUid  ?(tO%  vidds, 
irv^Utt  ill  like  manner,  toetbol  and  oxide  off  laeeityl,  ana  appean  ti 
contain  a  EimaU  quantity  ca  rapninmnr*  (VfiUcit^aa^  l^harm,  06«  531.) 
Ihft  lighiToUtile  tu--oil  «p^ck»»  thacfart^  fMidf  <•  fo  «w  villi  iIm  »ood-ifani« 
ludi  u  Cabonn  foand  1J10  M«a  bodkt  ni  Ptrach  wonl.spirit  (kc  fmge  IM).  71* 

oU  rrom  wDod-spirit  emuaed  by  Kne  (ilm.  J>A«rM.  19.  16(t), 
«  mizton  of  the  Bune  bodies  (Kr)- 
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Ti^ichenltach^g  Eupione, —  Under  this    d^nonkinflt'         '^  '^hcn' 
dcHcril>eil  aoveral  hodies^  probablv  of  mixed  natijre.  ntlv 

>mv  wiM  n\*\i\'\vi\  to  oorlairi  rnipynMmiatic  t>iK  af^LVJiii^  with  ^oiob- 
ach'B  eupi(jao  la  bcing^  uoulUrublo  by  oil  of  vitriol  or  by  poiaalk>i 
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(xiv,  324)-  (Gicg-on\  J.  p-.  Ch'ui.  4,  5. — B-  BrandeB,  X.  iJr.  Arcli. 
16,  122.)  — a.  Fonnef-ft/ {Srhie,  Gl,  177;  62,  129:  Ber::.  Jahre^bcr,  12, 
S09),  Reicl>enbach  obtained  cupiorie  from  wood-tar,  or  from  the  tar  of 
animal  svilistances, — by  freeing^  the  light  tar-oil  from  all  ita  alterable 
coiiBtituentfl  by  aptation  with  oil  of  vitriol,  diHtillatifui  with  nitre  and 
oil  of  vitriolj  and  di^stion  ^^'ith  potash-ley,  oil  of  vitriol,  and  hot 
potash-ley  eucceseivcly, — and  then  rectifying  tho  floating  eupione  over 
potaseium,^aB  a  colourless,  thin,  ta&telose,  ami  odourless  Uquidjof  ep.gri** 
0'74,  boiling-  at  IfiS'",  not  solidifying  at  20*',  difficult  to  set  on  fire,  but 
l)uruiiig  from  a  wick  with  a  sniokek'^s  fiame.  This  cupinne  is  regarded 
by  Vtilcfcel  {Pogg.  82,  4Dfi)  as  a  mixture  of  the  hydrnr-arlmuR  froia 
iig-bt  tjir-f»n.  —  i-  More  recently  {J.  pr.  Chtm.  1,  S77 ;  Ben.  J(thre&bei\ 
15,  4oO),  RiMehenlmch  preparer  euptonc  from  the  oils  obtained  by  tho 
dry  distillation  of  rape-oil,  in  the  sfime  manner  as  formerly  from  wood- 
far,  and  now  obtains  it  txn  a  colonrlessj  extremely  m^jbilc  lifpiid,  of  high 
ciispersive  power,  of  sp.  gr,  0"655  at  20*,  andboiHug  at  47"-— Eupionc 
prepared  by  Reicheiibach  did  not  boil  when  iiameraed  in  water  at  80*, 
andcoutalned77"46  p*  c  C,  14-31  II,,  and  8'23  0.  (Hess,  Amu  Phaj-m. 
2S,  253),  — From  birch-wood  tar,  Ilesft  {Pfigg*  2G^  417)  obtained  by 
Heichenbacb'a  method,  only  the  heavy  volatile  eupionc  boiling  between 
100*^  and  140^»  and  containing  equnl  munbcrs  of  atoms  of  carbon  and 
hydrogen ;  bnt  from  ojbtar  be  obtained  a  very  mobile  liquid,  wlijch 
passed  over  between  45^  and  75*^,  and  was  not  altered  by  oil  of  vitrii>l. 
The  latter  atili  contained  oxygen,  and  after  deducting  tiiia  element,  it 
cnntaiued  curhou  and  hydrogen  in  the  atomic  proportion  C'^It'^ ; 
accrirding  to  Frankltiud  {Ann.  PJmrm,  74,  57),  it  ia  perhaps  partly  or 
wlioHy  identical  with  liydridc  of  aniyl  C*^II", 

iiy  rejteatod  fractiuiial  distillation  of  the  heav^f  far-oil^  a  light  oil 
which  passes  over  at  the  begiiming  of  the  distillation,  and  paraffin 
which  paftscB  over  at  the  end,  may  still  be  sej>arated.  WUcn  enough 
carbonate  of  potash  to  nGuti*alise  the  acetic  acid  which  still  adheres  to 
i%  is  added  to  the  middle  portion,  an  oil  Beparates,  which  may  be 
divided,  by  agitation  with  potash-ley  of  sp.  gr.  1'2,  into  an  iTifioluble 
part  (which  contains  light  volatile  oil)  and  an  alkaline  solution,  from 
which  acids  separate  creosote  and  capnomor. — The  portion  of  pine- 
wood  tar  which  distils  between  150°  and  22(}^,  contains  carbolic  acid 
and  cres^ylic  aicohoh  (Duclos,  ^nn,  Pharm,  109,  135),  Gorup-BeBauea 
conid  not  detect  carbolic  acid  in  bGech-wood  tar,  (Ann.  Pkami,  87j 
So^). 

Black  pitch  dlssolvcfl  almost  completely  iri  alcohol  and  in  potash-ley. 
MHien  its  alkaline  solution  ih  boiled,  a  coloured  oil,  poescsfiiiig  a  stupe- 
fying smell  passes  o\'cr;  and  when  made  acid  again,  it  yitlds  volatile 
fatty  acids  on  boiling,  while  a  black  mass  m  dcpof^ited.  On  boihng  this 
mass  with  water,  creosote  is  given  off ;  and  if  the  treatraent  with 
potash  and  acid,  which  has  just  been  described,  be  several  times  repeated, 
the  black  maFis  is  convei*tcd  into  a  black  powder,  which,  after  long 
boiling  with  hydrochloric  arid,  yields  to  alcohol  only  a  small  quantity 
of  resin,  and  there  remains  a  substance,  insoluble  in  alcohol  and  xdt^o 
in  pf-itash,  and  containing  (>5^04  p.  c.  carbon,  4*8y  p,  c,  hydrogen, 
ajid  SO'OJ  p.  c.  oxygon.  (TiilckeL) 

The  residue  left  by  the  destructive  distillatiou  of  wood, — 
the  charcoal,  that  ifl, — retaiua  the  structure  and  form  of  the  wood 
but  has  a  smaller  bulk.  Between  ^SO"*  and  310^,  it  is  obtained  as 
nd  cook  iUkd  at  higher  temperatures  as  black  cool  (^c&p.  g.  \^\  \  \>A&gMara 


1^ 


CAMBO-HTBlAIBi  C*H>*0*. 


tlte  heat,  the  lev  InndroecB  asd  ajcj^en  does  it  KCtaiiw  bcH  H  k  DOI 
obteined  qinte  free  from  »£■,  erm  it  hratril  to  tfcft  afjtjng^^'ofal  ff 
fiktBinw  The  ppfCfficgi»Ti^»haidDo»,«Ddcoudactiatt  power  irfcW 
cxmL  iDaeaM  with  tbe  tonpeimtK^aa  wUch  Uis  fKCfaiM,  It8*b*ai^^ 
power  for  water,  and  its  hAnaaMt&ty^  on  Uw  otli«r  haad,  dtaisiik  m 
the  tenpentore  rises.  Cbsnnsl  pcepsred  st  390^  fatts  sp.  gr.  1^401^ 
thai  prepared  at  the  mehiiig  poiat  <rf  piathMim  has  sfw  gr.  IHW }  pv^ 
pared  at  260'^  2S0%  itiakoifreliitheairst&lo  —  300^:  prapiid 
stthonehiagpQtiUofplatnnair  it  does  Doi  take  fire  below  t^  nelliy 
point  of  eopfitt*  The  cmakfjwteat  of  orexhcated  stsam  nadera  tlie 
charriag  sioreiBdlocBi,  aad  causes  it  to  take  place  at  a  lower  tm|tc»> 
tsre  tluis  it  otherwise  would.  Chscosl  prepared  bj  mesas  of 
hosted  stesBy  beiow  the  auHon^  pant  of  satimoaj  (480' 
fsopiatiesof  ehsiooslimsredwilhootste«B,atUUO^.  (V 
The  pvodncts  of  the  datiPatioo  of  /Mt,  i^«»  sod  mL 
lai^  proportioa  of  theeopqwgadaobtaisedtiydwtiningwtiody  thoi 
reoGiit  the  formatioacf  the  gabstasoe ssiplo^ed,  tba  SKiffieof  thsndiNi 
the  diitlUate  coptaio,  tigh^  paJe^oolooiod  peat  aad  UgnitOv  which  rtfl 
abow  a  dvtiDCti^  woo^str«^iiio,^eldaIight  tar,  and  sii  acid  watcrj 
dirtitlate,  oftei  m  such  oaaiiEtitT^  that  the  latter  might  be  enplojedlbr 
the  maonfactvire  <rf  wood-vinegar ;  while  heavy,  uark,  black  |ieat  and 
iMMt  Idtids  of  lignite  vleld  anmonift'Water,  aad  a  heavy  tar  ooo- 
tainiog  volatile  baaes*.  Peal  begins  to  deoomponG  at  109**,  jirlitinf  at 
fiist  water  and  a  amafl  qoaotity  of  jreDow,  mobile  oQ,  imd  aftsrwiidi 
aniiiK>m-water  and  tar.  The  vanotoa  kioda  of  pml  yioLd  5-6  tn  M 
p.  c,  tar,  and  25  to  39  p.  c.  ammonia-water.  L^nito  is  dcooiii_ 
much  below  red  heat  and  yields  1^5  to  12*75  p.  c.  tar  and  12  to  lO 
ainmoma-^ator.  Feat-  or  %iiite-tar  is  cofi^ee-browt^  of  xpk 
0*86*)  —  0'd75f  and  geaerally  eoliditieft,  from  containing'  iiaraffln, 
cootcd.  In  the  farther  treatment  of  the  tar,  it  ia  cunrfuily  frcod 
amutonia-water  by  l>eing  heated  to  100'^  and  alk>w(^  to  8uL«ides  tba 
heavier  taiv  are  alowiy  heated^  oommon  »ali  or  GlaiiLer'a  salt  being  addek 
to  hasten  the  aeparation;  and  then  the  t^^r  alono  is  glsdnaQj  hestsd  h 
a  HtilL  Oaae<^iQfl  salpkide  of  animooiiUD  and  pynoMissos  psss  Ofvff 
bciow  100°  ;  at  10D~,  a  little  veiy  sirDng  ammouia-watoc  ssd  fight  oil 
of  flp.  gr.  0'700 ;  next  follow  oWa  of  con^tant^  incrcaafaEtg  doositjr  n 
aooordanoe  with  wliicb  th^^v  are  separated  into  various  pottiiaM. 
Above  2(Mf%  a  freeb  cfuaAtity  of  water  appears,  eepsrstsd  oat  ban 
carVxtlic  acid  and  creosote,  and,  when  the  water  has  erased  to  CtiQft 
oila  containing  paraflin*     The  distillation  is  (Xiutitu  'cj  refuJual 

aapiialt-pitcli  h;^  aeauired  the  prx)per  degree  oC  h;^  i  untO  it  ii 

entirely  charred,  (\^<hl.)  Yoiil  thn.^  nbtaiiied  I'nuu  many  different 
peat-tarv,  from  II  to  M*ft  p.  <%  light  cnl  of  tifv  gr.  0'82U,  fiom  d*^  |a 
3G  p.  c.  beavyoil  of  sp.  gr.  0'iH',{K  f rutn  0*  Ii4  to  %j'0l  p.  G.  paraliiii,siid  fnm 
1 1  *hA  to  i2'4  p.  e.  luuhall-pitcii ;  from  ligoito-tars,  be  obtaiued  fran 
UrUii  to  li^'3  p.  c.  b^ht  oil,  frum  ll'U  to  45*0  |>.  c  tteavy  o9«^aai 
1  :;5  to  G-73  p.  c.  pnraflliu  and  from  11  11  to  22'^:i  p.  c.  ^tch. 
other  ]M^t-tAni,  he  obtained  18*9  —  84'5  p.  e.  ciirlnjlic  acid  and! 
vHe,  and  4tt*5  p.  c.  frtJitt  (ignite  tars.  The  gaa  evolved  at  the 
niti^  •*(  the  itiMtillntinn  of  {lerit  hag  little  or  no  luminosity  i  later 
the  tem|»eraturu  riaea,  it  haa  aomewhat  mure.  In  order  to  tiao  pcsl 
%iute  for  the  prepatiatiou  of  illuminating  gaa,  they  must  be  treated 
hk  the  same  way  aa  wood.    CoaKtar  ia  spectticaUy  hcsvier  thsa  tha 
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btit:t08,  heavy  oiI«j  and  geiieniUy  in  iiaphthalin  j  as  tbo  last  product, 
Lowovcr,  m  only  prudutiod  by  tho  coDt4ict  of  the  viipoura  with  tlii>  red- 
bf"t  Bides  of  the  retort  (sk  xW,  2p  3)  it  is  uot  ft  necessary  coiiBlituetit, 
and  may  l>e  entirely  wautin^  hi  tar  wldch  Uiatila  at  a  compamtivt'ly 
low  temporattirc.  It  ia  generally  fauud  in  coal-tar,  and  u»  larg-er 
quantity  when  clay  retorts  are  used  thau  when  iron  retorta  are  em- 
ployed. The  more  nuplitiialin  a  tar  contains,  the  lees  paraffin  can  Ije 
found  in  it.  Craee  Calvert  found  in  t4ir  from  Bnghcud-ooal,  41  p.  c. 
paraffin  but  uo  naphthalin,  and,  on  the  other  hand,  in  tar  from  three 
other  kmds  of  coal,  »o  jxiniftin,  but  as  much  as  58  p.  c.  iiaphthahu. 
These  tars  contained  3  —  14  p.  c.  carbolic  acid,  2  —  12  p*  e.  light  oil, 
12^35  p.  c,  heavy  oil,  and  14— 2l>  p.  c.  pitch,  Theniua  found  m  i^tta- 
tar,  on  au  uverag'Cr  4  p.  c.  hg'ht  o^,  ^  p.  c.  pure  carhohc  acid,  and 
4  p.  e-  ammonia-water;  on  the  coutrary,  he  found,  in  tar  obtained  by 
careful  destnictive  distillation,  more  than  30  p,  o*  of  hght  oil  of  sp*  iix* 
(VKOO,     The  further  treatment  of  coal-tar  on  the  large  scale  for  the 

fmrjxjso  of  obtahiing  its  several  constituenta,  ia  the  Kame  aH  tliat  fol- 
owed  in  the  c^ee  of  ix?at  and  lignite-tar.  For  the  mode  of  ■epamting  the 
THTFQUA  hydrocarboDflf  tttth  13&  —  137  ;  for  the  mode  at  ieparaling  the  carboLu:  &cid 
•ecxi,  U3. 

In  addition  to  the  substauceB  alroaily  enumerated  as  contained  in 
wtif»d-tarj  coal-tar  contains  roaoUc  and  bninoLic  aeida  (Runge),  propyl 
(C«H»;,  butyl  (Ci*II»),  amyl  (C»n^>  and  caproyl  (C«U»),— [^  lic- 
cording  to  WiUiaruH's  latest  e3tj>criment8,  {Chcm,  Soc,  J,  lb,  X3i))  theeo 
liydrocarl)OnH,  which  he*  f<irnieHy  believed  to  ho  homologncs  of  methyl 
and  ethyl,  are  probably  homologiies  ef  nmrah-i^^aa  (hyJiido  of  methyl); 
9.  y.,  G«H*^  =  0«iL",U  {hydride  of  caproyl),  C^H"  =  C^=I^^II  (hydride 
of  capryl)  &c.  H],— capr<K'ne*  cenanthylene  (WilliamB)j  parabenzene 
(Chnrdi), eymerie  (Mansfield),  Tnetbylamine  audita  homologiics  up  to 
aijiylaiuine  (Wilhamtt),  aniline  (Run^e,  Hofmatm),  pyridine,  picohne, 
Intithnc*  collidine,  par\'olinc  (Williaoae),  con-idine  (C™NH^*)j  rubithne 
(C*NM"),  viridine  (C^Nll"),  (Thenina),  eliinoline,  lepidhie,  cryptidtne, 
(VVilliauis),  pyrrol  (ttiinge),^  anthracene  (C^U'**)  (Laurent,  Andereon). 
The  bases  are  combined  with  hydrosulpbunCr  acetic,  carlHjnic,  |>niSBicv 
and  liydro-HulphoeyiwiJc  acide,  and,  in  the  watciy  distillate  and  tar 
fn.tm  lignite  and  peat,  with  fonnic,  propionici  and  butyric  acida 
(Suinvan)^  and  valerianic  acid.     (Vohl.) 

Many  of  tliCHo  bodies  are  probably  also  contained  in  wood-tar,  and 
have  not  as  yet  been  found  in  if,  only  because  they  exist  hi  too  small 
quantity. 

The  liquid  hydrocarbons,  with  the  eiooption  of  cymcne  which  jHiSHeji 
into  the  heavy  oil*  are  found  for  the  meet  part  in  the  UgUt  coal-tar-oil* 
The  Utilai^  })ainta  of  several  gf  them  lying"  very  close  together,  it  \& 
in4»0SMible  to  separate  thorn  by  fractional  distillation  j  hence,  acefli'ding 
to  Anderson,  thefolhnving  process  nnifit  bt^  followed  for  this  jjurpoac 
hydrocarbons  <^)f  the  general  formula  C"!!'^  are  converted  into  bro- 
infaie-cmnp<^^mids  by  agitation  of  the  mixture  with  broriiine  and  water; 
the  hydrocarbons  C"II"+'  and  those  of  tljc  beuzcne  series,  C'll*'^,  which 
remain  unaffected  by  this  treatment,  are  distilled  off;  the  residue  left 
to  stand,  and  tho  niiddlo  layer  of  the  three  iiito  which  it  separates 
repeatediy  distiJled  with  alcoholic  p<^ta8h  and  sodium,  in  order  to  repro 
duoe  the  hydrocarbons  C"n".  In  this  way,  caproene,  b,  p.  71  "^  (»m  xi. 
411.    Xbr  boiling  point  of  caproene  is  55*  accordinj  to  Fretoy  [W]  j^ —  may  be  ob- 

tiitiAd  fropi  that  portion  of  the  distUlate  from  Bogh.Q'dA-c^^  viVi^ 
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mod  othrr teMu    Tie  sev^nd  uumIjImH  are  act,  boverer,  «tnoli{r 
•epantod  &d«  each  Bdher  "■■'■^^'^i^  to  tte  fsiDcifal  •ttbdirMuM  w 
tbe|Bttdae^<rfJbtaBiiuB,bBtBtpfortbeMtwt  i^rtwmta^ 
onix  n  mol  qnadt  j,  in  each  d  Aen. 

Yhe  fJliliitina  of  txmi  ha^  HMiii*nccd  at  a  UwyciatqrB  at  wliiA 
a  part  of  the  liqiBd  lauducU  of  AtiHatiaa  an  deoon^ve^rd,  tfap  igas  m 
forased  alwajs  coBtaiBa  from  the  begimua^  Imniatwa  hydi 
towards  the  end,  wben  the  beat  is  mocfa  tncreaaed.  Acanvly  «n}il 
is  formed  btit  marsb-gaa  aod  Irjrdrogvn,  and  at  last  tbo  latter  y^  fn 
('aal-ga»  ^norally  otmtanfl  aolpliido  of  carbon  inqxnir,  The 
of  the  dbtUlation,  tbe  cofee,  ranes  In  tCa  propcrtire  in  the  «amo 
OS  cliarcoal,  aoctirding  to  the  degrc*  of  heat  niiployed. 

2,  JTy  /^  action  of  the  aar. — A,  Wr lod  cither  dry  or  moidl  jikI 
with  nir,  f^nns  carbonic  acid  in  tho  coarse  f^(  a  few  montha  at 
ordtimry  tciiiixratwrc.  (Kareten,  Her!,  Acad,  JSrr,  IfclGO,  88;  abatr. 

B.  Tho  tsiiwdusi  of  rocently  felled  titnT>er  (oak  and  bnnil 

ml  tofrethiT  and  kci>t   jei  u  nKKlornloIy  warm  plari 
tlmu  into  vlnoue  fermuiitatiun  (caused  by  tho  liXt. . . 
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id  albuoiinous  BubstanccB  In  the  sap),  nnd  yields  an  alociholic  distil- 

(CUuvandien) 

C  In  inrtiat  fiir,  wood  decays  or  moulders ;  whereby  a  distinction 

made  between  dry-rot  and  wet  rot.     \Vbon  undergoing   dry-rcit, 

[which  occmis  when  it  is  moderately  damp  and  air  ia  almost  excluded, 

^ood  retaina  its  light  colourj  ^nd  often  even  become*)  lighter,  and  its 

Elements  separate  iu  almost  the  same  proportions  as  tliose  in  whiob 

they  exist  in  wood.     Dry-rot  ie  sometimes  accompanied  by  evolution 

•of  li^ht*  (i,  19l)»     Itifei  always  accompanied  by  a  fungoid  growth,  but 
■whether  as  cause  or  effect  eaimot  be  decided.     In   wet  rot,   moul- 
derin;^  (simultaneous  decay  aud  putrcfiiction),  wood  assumes  continually 
a  darker  and  darker  coSourj  and  becomes  continually  richer  in  carbon, 
™  mould  being  produced  at  the  same  time.    Moist  wood,  putrefying  m 
■confined  air  changes  the  oxygen  of  the  air  into  carbonic  acidt  but  pro- 
^^dueoR  even  more  water  than  carbonic  acid.    (SausBurc.)      Decaytng- 
vegetable  substances  putrefy  in  an  atmosphere  of  hydrogen,  but  con- 
tinue to  evolve  carbonic  acid  (Sausstirc);  hence  Liebig*  assumes  that 
the  formation  of  caibonic  acid  during  decay  is  duo  to  tho  oxygen  of 

»thc  substance,  and  that  the  oxygen  of  the  a'u'  unites  witli  the 
hydrogen  of  the  body  uodergoing  decay.  From  Mayer's  and  AViirs 
ftnalyBca  of  oak-wood  uiouQ,  and  from  Gay-Lussac  &  Thenard's 
analytnes  of  oak-wood,  he  coDL-Uides  that  1  at.  carbi^ttiic  acid  is  formed 
for  every  atom  of  water.  —  Plcrmann  found  186"3  volumes  of  air,  with 
which  21  volumes  of  piilrefymg  wood  had  been  in  contact  for  five 

Pdays,  dimhushcd  by,4'3  volumet?,  3'5  vols,  nitrogen  and  27*8  vols, 
oxygen  having liccn  replaced  by  27'0  vols,  carbonic  acid.  In  2C2  vols, 
of  air,  13  vols,  nitrogen  and  27  vols,  oxygen  were  rephiced  by  40  vols. 

carbonic  acid  after  ten  days  conlact  with  28  vols*  rotting  (not  eoai-. 

B  jtlctely  rotten)  wood.  liy  making  the  arbitrary  asamnption  tbat,  in 
H  the  last  case,  the  water  with  which  the  wood  was  moistened, 
H  ftbeorbed  *' about"  13  vols,  carbonic  acid,  Ilcnnauu  concluded  front 
™  tbes^;  cxporimcuts,  that,  in  the  production  of  mould,  nitrogen  is  taken 
up  from  the  air  and  nitrogenous  mould  and  ammonia  formed,  and  that, 

I  in  the  decay  of  fresh  wood,  4  meaHurca  of  carbonic  acid  are  formed  for 
every  1  measure  of  nitrogen  and  t  measures  of  oxygen.  (Since,  how- 
ever, the  air  contained  in  the  rotting  wood,  which  eontains,  according 
to  Dcb^iaigDes  (i-  192),  a  great  deal  of  carbonic  acid  but  only  a  little 
oxygen,  is  not  taken  into  account  here,  it  ib  more  hkely  that  the 
differences  in  the  propfjrtion  of  nitrogen  in  the  air  are  caused  by  the 
exchange  of  lutrogcn  for  carbonic  acid  existing  ready  formed  in  tlio 
wood:  Rittcr.)    He   assiunes  the  formula  C'*11''0^  to  represent  the 

I  composition  of  wood^  and  cxpi-esses  its  decompositions  during  ptttro- 
faction  by  the  following  equatious 


C*"n«*0=^  H-  0*  +  N  z=  4  CO*  4*  4  HO  -h  C^NH^K)^*   (Ni- 


a. 
irolin), 

b.  Further  docomfiositiiui  of  the  uitroUn:   5  C*'N11"0^*  -f*  0"*  -\- 
N"  =  C^^N^ni^O"   (HoUImmussaure)   +    2    C"Nn'»0"  {IFummcxtnu^t) 

»+  3NH"  +  26  CO*  +  14  HO; 
or,    4   C°NH^K)"  +  0»  +  N"  =  C"N'*n»0"    (Jfohhumussatire) 
+  C**NH»»0»  illtmusexlract)  +  3  NH»  +  26CO*  +  ]2  IlU. 
He  Bupposes  that  X  at.  of  the  ammonia  thus  formed  remuina  combined 
with  the  *'  Holzhumusstinre,"  and  that  2  at  volatilise* 

c.  Further   decomposition  of  '' IIoliihumiisBaure:"  G  C^N'*lI**0*' 
+  0*  +  N'**=o  C^*Na»0'  {Hmmqueilsaifn)  +  U  C«N"n"0'  +  S3  RO  -, 


ia  rnCti^r  wood,  of 

He 
btti 
totke 


cff   nxTgvaD ;  tlm^ 
■r  flDiO  +  8  CDF  -f  14   HO  V  H**;  tf, 

6  OOF  ^  97  HO  -t-  ^.   HoMB,  mkI  frw 

to  tafcs  flice  itt  tfe  farther  osidaliM 

to  cfliodc  add  <<;#^   C^ir^CF  + 

#-0»=UJCW  +  »H> 

hmnotw^cMr aBdmmAhf  limmt;  wiad^bmi^wkmwmhm 
infy  fwrtial  acctw,  camoie  oxide  and  cibuiHieJ  hjdrogva  an 
fonoed  ■Mtead  of  caibaoac  Mid,  tbo  eiAjaw  of  b|diogtttt  taatmg  wA 
tttrogok  from  ikB  air  to  fbm  aaiBOBi^  He  Beehe  to  wiyfimt  thb 
by  tlie  otMoradaa  that  booU,  la  H  oocass  fa  natorev  alwajr* 
~  b^  the  expeaBMttts  ak«^  quoted  (vii,  M),  IB 
arUefc  he  leltaaMaiieea  free  from  idtwMu  ia  ooataci  eiUier  with  air 
or  water  011^,  or  with  air,  water,  and  diaiYToal,  aad  ao  dbUiad 
amawnia  or  (ntrogeeooe)  mooki.  The  jiM  of  amrnnwia  la 
ifltperiincntfly  Mema  to  have  been  greater  in  praportkn  aa 
materiaJ,  from  wlueh  the  aoa-aitrogenooa  jebrtanoe  wt 
woe  richer  in  nitrogen.  Oaae-ranr  yielded  hot  littlei 
movb  sooreyWldfeatarcfaaoqnraedamBtinctm^off  cheeae,  ai>d 
gas, 

D.  When  tbo  supply  of  air  ia  very  liioited,  as  uoder  water  ooe* 
tainiDg  wr,  the  decay  of  wood  aasnmee  still  more  the  character  of 
putre&tion.  CarboDic  acid  and  mareb-gas  aro  erolvod,  aad  tbt 
formation  of  peat  (ptindpallr  from  the  lower  marab-plaii la  mixed  wiU 
fnily  nrtTiwifjnal  w(x«ly  porticle8),of  UgT\ite(6«>ifBcao/),a5t'  *r''*  -  -  r*-- - 
long^  tirtifr)  of  rtfml.  takoa  place,  accompaiiied  by  a  fn 
mnntly  of  riii  a<!i(l  character.  Many  kinds  r>f  liguito  coni  im  iivar.» 
ajiil  oxyi^on  ill  tli*i  propi-irtion  to  form  wat^r.  The  iipnilo  of 
kijbl  baa  boon  formed  from  oak-woo<l  by  the  lo«a  of  carhfuuc  acid 
Wttt^T.  (Lk'bi^.)  —  AesuniUtg'  lIuU  beat  and  pivssure  liave 
t-xfTU'f]  an  iriHrK'Ht.-f',  iind  that  atmofipbcric  oxygen  baa  not  bad  a 
Iho  fonuRtioTi  of  Itjimitxj  must  have  been  accompanied  by  abaorptioa  of 
oxi/^cii  ami  ovtJiitKin  of  carbonic  tKrirU  marHh-gUH.  and  water.  fBuH 
choff,  J.pr\  Chan.  31,  320.)The  pilcB  of  aiicifnt  bridges  are  nnmotuaet 
almoHt  entirely  converted  by  rivcr-wftfor  into  a  bn.ni*n,  easily  jx) 
maHH,  (llorve-Maa^on.  BtM.  Soe^fVEnrfmnufrm^ttt,  \^^u,  i\:\S 
parently  woll  prcsrn'(?d  wood  from  an  uiicicrit  '■ 
eoa-ooaat*  noar  Carthaffe,  contiuned  58-lJ  p.  c  asli  ivn  ^ 

nifttttT,   c(HjNii*ring,  wlien    dried   at    120%  of   &«'U  —  tio-V   p.  &  &« 
fi'«  —  fi-9  p.  i\  \\.y  0*G  p.  e.  N.,  ajid  33'i>  —  S5'0  p.  c.  0.,  and  tberefore 
npproKimutiiitr  to  thf  wmpiNitioii  of  lig-mto.     (Pt-Iifr"t^   ComftL 
AA,  MHII.)—  Klcvutitm  (tf  tem|K?ramro  may  prmlticc^  the  namo  ireolt 
length  f*f  tintr  in  diTuy  of  tliia  kind.     Wond  and   phuita  hiAtci] 
wntcr,  with  iwi.ohh  of  air,  to  1(MI    m  tlit?  dfiy-tinu;  and  (o  f.a'  —  75' 
nighlt  during  1  —  3  ycur^,  were  converted  iiit'*  lignite,  Imt  not  b 
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^^^fi^&n  aflor  2^  years'  heating-.  Witli  the  addition  of  a  quantity  of 
gr^en  vitriol,  equal  to  1  ]x  c,  of  the  vegetable  matter,  thoy  bccriTfic  like 
coal.  (Qoppert,  Pugg.  72,  174  j  J.  pr.  Ch^m.  42,  bG.)  Concerning  tho 
preseiracioa  of  Wood  see  viir  11^> 

3.  Action  of  the  nir  at  high  tejnperatin-e^, — A,  With  limitcfl  accose  of  air: 
Charcofil'bumwff^  DisiiUation  of  Tar,  M(mvfttc£ifre  of  Lamp-hlach.  Tlicao 
prooessea  are  OBBeiitially  tlie  earae  as  dry  distillation,  the  only  diffor- 
ence  beings  that,  instead  nf  heat  hehi^  applied  externally^  it  ia  gencratgd 
by  the  partial  combustion  of  the  substance  operated  uijon.  Tbo  pro- 
ducts are  therefore  nearly  the  same.  In  chareaal-buniing^,  the  vapour 
Is  not  condensed.  In  tlic  rttanufacttiro  of  lamp-black  it  ie  decomposed, 
partly  by  more  air  being  allowed  tt>  liave  access,  partly  by  exposuro 
to  a  Iiigh  temperature  iu  a  flue  of  masonry  which  very  Boon  becomcB 
red-hot,  in  such  a  way  that  almost  all  the  hydrofroii  is  bunit,  aiid 
notliing  remains  but  finely  divided  carbon  mixed  with  naphthalin  and 
small  quautitieri  of  anmaonia  and  of  a  Bubfltaiicc  resembling  mould. 

Concerning  the  empjTeuraatic  oil  obtained  in  the  diglillation  of  tar  see  p,  151, 

r  Soot  contains  many  aalte,  chiefly  carbonates,  muriatca,  nulphates^ 
phnsphatoSj  and  acetates  of  ammonia,  potash^  lime,  and  magnesia.  It 
yields  to  water  5fi  p.  c.  of  soluble  niatten  and  from  the  residue  18*5  p,c. 
uf  ulmin  can  be  extrac^ted  by  alkalin.  The  aqueous  solution  also  e^jn- 
taina  ulmin.  AVhcn  eva|X>riited  tii  an  extract,  ctlier,  employed  either 
alone  or  with  addition  of  hydrochloric  acid,  takes  up  from  it  a  light 
yellow,  bitter  oil,  which  disKolves  in  a  large  quantity  of  water*  and  eh 
precipitated  from  Mb  aqueous  solution  by  sugar  of  lead,  at  first  with  a 
ycUow,  afterwards  with  a  green  colour,  and  is  also  precipitated  by 
tinettire  of  galU,  and  is  further  soluble  in  alcohol,  but  uot  in  oil  of  tur- 
l»entine,  and  ia  deeomposed  by  lieat  or  by  uitrie  acid*  This  anbstanco 
\a  Braeonnot*B  AshoUn.  \Mumj  the  aqueoua  solution  of  soot  la  precipi^ 
tated  by  wugar  of  lead,  and  the  liquid  evaporated  to  the  efmsistence  of 
honey  after  the  exccsa  of  lend  has  been  removed  by  Bulj>liiiretted 
hydrogen,  alcohol  prceipitotes  from  the  residue  Braconnot'ei  wnmal 
matter  of  Boot,  Thm  body  dei>ogitfl  redilish-yullow,  transparent  scales 
by  solution  in  water  and  evap<>ration*  and  yields  cmpyrouinatie  oil  and 
carbonate  of  ammonia  l:»y  rk'stnietive  distillation*  (Braconnot,  Attn. 
Chim.  Pht^s.  31,  37,  &  53,)  Lamp-black  also  contains  many  salts  and 
a  resin  resembling  asphalt,  which  can  be  extracted  by  oil  of  turpen- 
tine,  and  further  broken  up  by  alcohol.  (Braconnot.)  Ky  tlis- 
tillath):i,  either  ahme  or  with  wiiter,  it  yields  emp\Teumatic  oil  and 
naphthalin  ;  the  latter  body  is  also  found  sublimed  insi'le  the  lids  of 
le  casks  in  "which  lamp-black  is  kept*  (Reieheiibach,  Schw,  fil,  IfiH,) 
rids  give,  in  the  alkaline  extract  of  soot,  a  precipitate  which,  after 
ting  dried  at  110',  bi>ilud  with  alcohol,  and  again  dried  at  l-tU",  still 
mtabiB  naplithalin,  which  mnst  therefore  exist  chemically  combined 
ith  ammonia  and  hninic  acid,  (Mulder,  X  jjt,  Chtnu  21,  331.) 
Glanec-Boot  (a  compact  cartionaceons  deposit  which  collects  in  flues 
where  wood  is  burned)  \&  only  slightly  soluble  in  alcohol,  but  diSBolves 
easily  in  soda-ley,  giving  a  solution  which  becomes  gelatinoua. 
(Mac  Cullwk,  Edinh,  J.  ff  Sc,  1,  321.) 

B,  With  freo  access  of  air»  wood  burns  with  a  luminous  Hame,  the 
ganes  and  vapours  generated  by  the  heat  of  the  combustion  Jtself 
being  inuuediately  and  completely  burnt  without  emokG  \v\\(iu  \\v*i  %\c 
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is  renewed  with  suBicient  rapidity,  bnt  with  prodiaction  of  gmokevlien 
the  air  is  not  quickly  enough  reticwed.  The  smoke  condenses  in  Um 
chimncj's  of  the  fire-places  to  gr1ancc--B00t,  whidi  contains  tiic  ingTE^ 
dJentH  mcntirmed  in  the  case  nf  lamp-black  but  ia  larjctT  {iroportioM. 
ConcenuDg  UuQefeld*a  acid  of  carioH-tajtour  (fekoUetiduoTt^are)  S««  J.  mr,  €km» 
7,  29. 

4,    Deal   gawdtist    did     not    change    colour    when    kopt   Bon>raJ 
years  in  irtrio*  free  from  air.      (Sau&8uic«  Ann,  P^arai,  42,  27C)  — 
5,  (7A/<>nn<  attacks  principally  the  incruflting' anbatatice:  tht       "   '        ' 
wood  it  attacks  but  shghtly  or  not  at  all.   (Payen ;  comp.  CVa 
—  fi.  Wood  is  blackened  by  contact  with  oil  of  ntri^l  (pp,  i;^rj  — 
7-  By  conoentrated  nitric  acid^  it  is  converted  without  changt;  ■ 
into  aubstauces  re^iembUng  pyroxylin  (p.  135)  which  exi»UKie  bv 
it  is  coloured  yellow  or  brown  according-  to  tho  quantity  f-t'  ' 
aubstanceti  mixed  with  it.     Nitric  acid  extracts  oithiurin^  : 
ebony-wood  without  injuring  its  tissue.     (Dutr'/tchet),     (J.   . 
pine-wood  became  g«latiuous  by  lying  four  days  in  faming'  niii 
when  afterwards  washed  with  aqueous  anunonia,  they  became  ^    > 
and  again  colourless  when  washed  with  water ;  under  the  microsixipF 
they  exhibited  a  ct^llular  etmcture,  and,  after  being  boiled  out  with  al- 
cohol, they  had  the  compofiition  of  cellaloso  (43"72  to  44-20  p.  c,  0- 
5*32  to  5-1)0  p,  c.  n.,  49'8t  to  5036  0,),     No  xyloidin  is  thus  furroffi 
(Mulder.)  —  Deal  eawduBt,  dried  at  100°,  yields   oxalic    ami    jicctic 
auiJs  when  boiled  with  a  pts.  water  and  5  pts.  uJtric  »cid.     (Sacc,  A. 
Ann,  Chitn,  Ph>js,  2o,  21bi;  J.pr,  Chenu  46r  360)*     Coaoemln^  S^xi't  pcdk 
acid  Bee  below. 

8.  When  treated  with  aqucoua  nlkaUs^  wood  biTcoinos  leas  ridi  b 
carbon,  because  Incrusting^  matter  Is  reinoTod  and  celhiKj^e  romants  in 
a  state  of  greater  or  Icsh  purity.  (Payen.)  (Comp.  CeliQloKp.  14i,M«7.V 
■ —  Sawdust  gives  oxaUc  add  aua  hydrogen  by  the  acttoti  ot  (rsgti 
ptttiish,  in  the  same  way  as  ccllolose.  (Gaj'-Lussac,  y,  Ann,  Cfa*- 
Fhif^.  41,  398;  Foqfj.  17,  171,)  —  When  eva|KiratGd  to  dr>*uf^- 
equal  quantities  of  potash  and  water,  ahuost  the  wliolc  qnan' 
wood  ia  dissolved  atid  converted  iiito  ulmin  at  the  instant  of  fn>dimg 
up  (liraoounot);  the  whole  quantity  of  wood  rcmahts  uluiogt  alw 
unaltered.     (Schleidon,  Amu  Pharm.  4^,  302.) 

9.  In  the  manufacture  of  white  lead  by  the  Dutch  procc:^  ■  '-- 
the  boards  which  arc  expoHcd  to  the  uctiou  of  the  air,  ca: 
aqueous  vapour,  acetic  acid,  and  ainmonia  at  an  clevatc^d  Unuy^ 
become,  after  being  used  8  or  10  time^,  each  time  for  30  to  -i^- 
brown  or  black,  light,  crambly,  bum  almost  without  Ikim* .   ai  : 
lain  a  large  quantity  of  ammonia  and  other  salts,  together  \\\x\\    , 
(Payen,   N.  Ann.  C/mtK  P/if/a,  IG,  23L)— 10.  Wood  ox  p. 
action  of  water,  particularly  oi  Bea-water,  in  contact  with  i: 
becomes  at  first  black,  from  the  formation  of  a  compound  <>f  i. 
ferric  oxide,  and  Kooti  aftcrwai'ds,  the  ferric  oxide  iwling   aa  a 
of  oxygctu  criinibty  tind  pulverltiuble^  hence  irou  mold  cannot  Itc 
in  shipbttiiding.    (Kuhlmauju) 
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1.  Ctdrlrtt,    Obtained  from  iH^ech-wood  tar*oiL    Thu  oil  is  frrrd 
from  acetic  acid  by  ncutralination  with  r^rbouato  of  fintasli,  wkiti 
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with  coiicculrated  pola.sli-ley,  tlic  oil  which  Rwinis  on  llie  top  of  tho 
ley  removed,  and  tUu  ley  neutrulisDd  witli  acetic  acid.  Part  nf  the 
diRsoIvefi  oil  ia  thus  separated  out,  while  another  pail  reraainB  in 
combination  with  the  acetate  of  potash,  from  which  it  maybe  obtained 
hy  difltiUatiou.  As  soon  as  a  drop  of  the  diBtiUate  grives  a  red  precN 
liitate  with  aqueous  ferric  sulphate,  the  remaiuder  it*  collected  apart. 
When  treatotl  with  feixic  sulphato  or  with  bichromate  of  potanh  and 
tartaric  acid,  tld&  portiou  beeonjcs  red^  and,  ou  staiidiiig-,  deposits  red 
needlefi  nf  cedriret.— Thin  red  needles,  wliicli  decompose  when  heafid^ 
without  melting.  InjUtTnmahU,  burning  away  without  residue,  Dia- 
soIvcB  in  ojV  P^riVnW  with  iudigo-hluo  colour,  which  becomes  yellow- 
browu  by  heat  or  diluting— Decomposed  by  concentrated,  not  by 
dilute  nitric  ackL — Slightly  eolublo  m  boihng  ace(K?  aci'd^  not  precipit- 
ablc  by  ammonia,  Soluble  with  purple  coluur  in  crfosote^  precipitated 
ciyataUiue  by  alc^^hol  i  uot  Boluble  in  other  solvents.  (Reichcnhaehj 
JJcrzil  Jafu'c^b.  15,  408,)  Volekcl  {Ann.  Pharm,  86,  102)  did  not 
euccecd  in  obtaining  Reichcnbach^s  ccdrii'ct. 

2.  Creosote.  Appendix  to  toL  ii,  page  139.  —  IDaBiwctz  &  BartJi 
obtained,  by  fractional  diatillation  in  a  streani  of  hydrogen,  a  creoBote 
which  distilled  between  205°  and  210'',  and  contauied  7-1*57  p.  c.  0*, 
8*09  p*  c,  n.»  and  17'34  p*  c,  0.  It  cousistB,  according  to  them,  of  a 
compound  called  creosol,  C'lI'W,  since  it  givcs^  when  treated  with 
potaestum  in  a  stream  of  iiydrogcn,  compounds  containing  0^*KI1'*U* 
and  C^KH^H)'  (and  bodice  of  similar  composition  when  treated  with 
anmionia,  hydi'ate  of  baryta?  bromine,  and  other  bodice)  and  at  the 
8aiu6  time  a  tiecond  substance,  not  yet  isolated.  When  treated  with 
fjotasBiumr  it  yields  by  evaporation  a  small  quuntlty  of  a  colourlcBu  oil 
which  is  more  tliiid  than  creosote,  no  longer  becomca  solid  witli  jiotaah- 
liydratc,  di&tils  for  the  most  part  between  193^  and  1!J5*,  audcontams 
on  an  average  76'4  p.  c.  C<,  and  8*8  p.  c.  II.,  but  wliicli  still  iudicatos 
the  presence  of  creosote  when  tcatcd  with  alcttholic  feme  chloride. 
The  products  obtained  from  creoaoto  by  distillation  with  lime,  or  by 
long  boiling  with  potash,  arc  probably,  according  to  them,  mixturea 
resulting  from  the  decomi>oaition  of  the  creoBoto  and  of  the  second  c-jii- 
etituent,    (Ulasi  wctz,  Arm.  Pharm.  1 00,  33^  :  fgr  d?t«ila  kc  lliis  original  paper.) 

3.  Cnpfmmor.  —  Wlicn  heavy  bccch*wood  tar-oil  is  agitated,  aa  for 
the  [*reparalioii  of  creoAote,  with  potash-ley  of  sp.  gr.  1"20,  capnomor 
diasolvea  together  with  the  creoeoto.  The  insoluble  oil  (loating'on  tho 
Burface  is  removed;  the  alkaline  solution  is  lioiled  for  some  time,  cooled^ 
4"ind  supersaturated  with  sulphuric  acidj  and  the  dark-brown  oil  which 
eeparatce  ia  distilled  after  the  addition  of  a  little  caustic  potash  ;  the 
diiitillate  is  tihaken  up  \vith  pcttash-ley  of  sp.  gr.  1"16;  the  undiaaolvcd 
portion  removed ;  and  the  alkaline  eofution  boiled,  cooled,  treated  with 
sulphuric  acid ;  and  the  mixture  of  creosote  and  capnomor,  which  Bcpa- 
rates,  is  distilled  as  before.  The  same  treatment  m  repeated  tlireo 
tim(!g  more  with  the  product,  but  each  tunc  more  dilute  [wtash-lcy  ia 
ii8cd,  viz.;  first  of  ftp,  gr,  1'13,  then  of  sp,  gr.  1'08,  and  lastly  of 
Bp.gr.  1*05-  TliG  uudisaolvcd  oils  all  contain  capnomor,  but  the  portion 
which  remained  undisaolved  when  treated  with  the  dilutest  putatsh-ley 
contains  llie  most.  This  ia  accordingly  mixed  with  an  equal  quantity 
of  oil  of  vitriol  (whereby  it  is  heated  and  coloured  red),  and,  when 
oold,  diluted  with  water  i  it  is  freed  from  the  oil  which  swinifl  on  the 
Hurfacc,  and  then  neutralised  with  ammonia.     TtiQ  o\V  \sV\e>\  vVw-a 
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separates  is  vlso  removed,  ftud  the  clear  Uquid  iSistHIed  t    capD^ 
thca  paaees  over  towards  the  end  of  tbe  di&tilktion,  and  ia  aguo  &• 
solrea  in  sulphuric  ^d^  the  sotution  dilated  ^tb  U'nJ- t   Tii-ntraliMr.! 
with  ammonia,  and  re^tillcd.     Tbe  product  tbtis  ol  ' 
with  potaah-ley  and  rectified,  the  portion  which  f>AS8er; 
and  vrboee  spedfic  gravity  dooa  not  exceed  O'yft,  bt-iii.: 
Colonrleea  oil,  refracts  Ug'ht  Btronglf,  has  au  a^recabl** 
sp.  CT-  0-9775s  at  20^;  batlins  P""**?  1^"'     Ncutnu 
smoEelesfi  flAme  j  permanent  in  tlic  air ;  not  affected   Lj  v   ^ 
red  hfttl^  o,nde  of  copper^  or  mercHrh  ooeid^  bot  reduces  pern* 
acetate  ft/nivcry  and  terchloride  ofgoidj  the  last  to  the  tD<^t:)! 
Decomposed  hj  trofnine  and  chlofifui ;  coloured  ^^eii  and   ' 
by  nihic  acid  of  ep.  gx.  l'-t5;  decomposed,  when  hcntlird  with 

iiitrio  acid^  witJi  formation  of  oxalic  and  pcric  ucid»   aiid   j 

cryBtals,  —  Coloored  puqile-i^d  by  oil  o/iHtritdol  sp.  rt,  I'liS 
by  hot  oil  of  vitriol.  Water  or  aquooos  alkalis  do  not  softarato 
nomor  from  the  purple-n*d  solution ;  but,  the  add  solution 
saturated  with  potash,  dcp>osita  a  combiniition  of  captiLinmr  with 
sulphate  of  potash,  whicli  dissolves  agtun  on  hoatm^.  and  oryBtaDlflai 
by  cooling  in  caulitlower-like  Bhai^es,  and  does  not  yield  any  eapnomflr 
to  alcohol.  —  Capnomor  is  but  little  changed  bypotatnum  or  aodnna.  II 
dissolvea  Bevet^  salts,  several  alkaloids,  and  many  other  vecr^tihL? 
substances ;  it  causea  caoutchouc  to  swell  u[>,  and  dissolves  ) 
the  aid  of  heat*  —  It  disaolves  in  300  pta.  of  builing-  gtiiciat  acy ' 
and  in  all  proportions  in  alcohott  etW^  tu^ciic  eiher^  mxton^  fu^  o* 
turpeattM,  and  creosote,  (Heichenbach*  /*  pr,  Cfiera.  i,  li  i.^..;^ 
JaAnab.  15,  402.)  According  to  Yolckel^  Hcichonbach^s  capnomor  daM 
not  exist  ready  formed  in  tar-oiU  but  is  produced  during"  the  macmenc 
with  fiulphuric  acid,  Volckel,  obtains  bis  capnomor  [which,  Uitwem. 
Qorup>-Bcsanez  (xi,  142,  145,  149)  and  lilasiweU  (p.  IGI  )  regard  a* a 
prt:iduct  of  the  decomposition  of  creosote]  by  dissolviu^  commcreiil 
creosote  in  excess  of  strong  ^xitaeh-ky,  separating^  thi^  uodiaanM 
oU,  and  boihiig  the  alkaline  solution  for  a  long*  time  after  dilutiim  wilb 
wnter  (seL^  xi,  149).  The  capuomor,  whi(£  paaeoa  over  wilh  tk 
wtklery  va}X'Un  is  freed  from  creoaoto  by  a^tatiou  with  atroDg-  polMfcp 
ley,  then  diHtilled  wilh  water,  washed  witn  dilute  sulphuric  acid,  anJ 
aft4T  removal  of  the  water,  distilled  by  itself  over  chloridt*  of  caIcIibl 
Thua  obtaineil.  It  iK^gins  to  boil  at  180%  the  greater  part  tfirli'^ 
between  2U0^  and  208'' ;  but^  owing  to  a  slight  alteitttion  caiHwd  iQf 
distillation,  it  leaves  a  small,  viscid,  dark-coloured  residu(%  The  pottiooi 
dii*tilliiij<  betwt'cu  200°  and  208^  liave  sp.  ^.  0*005  at  U-6^,  anda 
c<»nstant  c*"iUipoaiti<in  (on  an  avera^v  ^1*22  p.  c*  !■.,  7*H2  p,c-  IL, 
10*yC  p,  c.  0.)  corrcKjwmUug  to  tlu»  formula  C**11'*0«.  Th<r 
caphomor  seems  to  be  formed  by  the  distillation  of  crooaote  with 
(xi,  141*).    (Volckel,  Am,  Fhann,  66,  SS.) 


~UUH" 
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4.  i^^anwr.— Obtained  fi*om  that  portion  of  the  heavy  tar^ui 
ou  fractional  distiltalion  passes  over  ^nth  sp.  gr*  b».'1weeii  0*9  asfcd  1*1^ 
{Btr£tUu^,  Jit^*rfJ9b,  13,  ;}54.  Sub^cxjuently  Reichrulifkch  cm|iloyauB|X 
tarM)il  of  sp,  gr.  1*08 — 1*1C*)  The  tar-oil  is  mixed  with  8  pte.  po<trfl 
by  of  »\K  ^r.  I'Ui,  allowed  in  stand  for  a  few  dayain  ibf  -i-V  -^hcfcby 
picaiiiar-pi>ta«h  gradu^dly  cr>'Kt4d]i*e*  out  (often  oocii|  u»  ilwn 

ime-half  ii)o  Imtk  of  the  liquid);  the  crystals  are  BOpanitv-^4  irutilicd  l9 
repeatctl  eryatalliaation  from  l*oiling' |}ntaah-ley,  until  the  ley  fWUll 
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cfilourleee,  and  decDmposed  by  dilute  phosphoric  (or  h^'dmchloric)  acid ; 
and  the  eojtiiratod  oil  is  rectified  two  or  three  tinaea  over  dilute  phosphorii) 
acid,  and  lastly  alone  in  vacuo,  —  Nearly  t-olourlesB,  trausparent,  thick 
oil ;  refracta  light  strongly  ;  imctiiotis  to  the  touch.  Does  not  solidify 
at  SO"" ;  boiling  point  286"  with  715  uira.  pvcsBurc  ;  sp.gi-,  I'lO  at  20  . 
It  has  a  faint  and  nt>t  unpleasant  Bmell  j  its  taste  is  unlK^anibly  hitter 
and  burning",  but  the  tifter-tasto  caoUug  like  peitpeimint.  Keutra!. 
liecomea  brown  by  bulling  in  the  air  j  not  inUanwiiable  by  iteelf,  but  bum^ 
ill  a  wick,  or  when  liealed,  with  a  brigbt,  smoky  flame.  ChJorint  con- 
Tcrtt*  it  into  mouldy  and  an  oil  niaoluble  in  pv.itash*loy ;  with  hromine  it 
gets  hi>t  and  is  coloured  red-brown,  Nitnc  ucid  changoB  it  into  a  red- 
brown,  ^rt*ai^j'  mass,  withont  forming  oxalic  acid ;  ml  nf  tuh'tol  dtioa 
not  attack  it  below  15n^.  —  Bhghtly  soluble  in  waiter.  With  cansiic 
potash  (and  likewise  with  ttjumomit,  soda,  bar//la^  and  iiriie)  it  gives  n 
rTyaialliHable  tx^nl|Kln:ld,  winch  is  deeompot^ed  by  water  or  nleohuh  but 
not  by  curlM^nio  ueid.  Dibiw^jlves  in  oU  of  vitnM  without  dee^Jin position 
below  liiO''  ;  euwily  soluble  in  <tct:tic  acid;  hoIhIjIc  in  all  pro}KutU*NB  in 
tvtH^d-fqtirit^  afcohvif  ether^  twetic  elha\  creosote^  and  sviphkk  of  carbon^  It 
difiifloK'CS  sitgftr  of  leml,  ctiprt'e  actttit^j  cmnphrvr^  oil  of  tufjiftttine^  rmr$^ 
picric^  and  bemviv  acida.  (Ruichenbach,  BirceL  Jit/itr-ib,  13,  354;  Sfhw. 
67^  274;  68,  a'J5,  and  351.)  Vdtckel  (Am,  Phat^i.  86,  lOa),  ooald  nut 
Buccecd  in  obtaining'  ICoichenbach'bt  pieaniar. 

5.  Pttlacai  is  praduced  li)*  additifin  of  baryta-water  to  iininiro 
alcoholic  pioamar,  or  to  heavy  tar-oU,  the  acldft  of  which  are  not  qmte 
neutralized  by  caustic  potash.  It  gives  tu  the  liquid  a  beautiful  indigo- 
bluo  colour,  wliieli  changes  after  Bonie  timo  into  red  or  black.  No 
method  for  prepaiing  it  in  the  puro  state  i>j  given.  Thrown  down 
from  its  eolutionft  afi  aflttcculent  precipitate,  or  obtained  by  evaporation, 
pittacAl  formfl  a  dark-blue^  brittle,  Mtaining  raaasj  having  the  appearance 
of  iiidig<->*  and  a  coppery  or  golden  metiillic  lustre.  It  haa  no  taste  or 
Buiell,  and  m  iixed  and  neutral.  Unalterable  by  li//hl  and  air,  IJeoomcs 
bruw?v  like  mould  at  a  ftigh  teuipe7'aUtrt  and  clmi's,  giving  off  an  atnrno- 
iiittcal  sinell>  Nitric  atid  decomp^rfsea  It-  — It  is  not  pn.iperly  speaking 
Hoiuble  in  water,  but  is  is<»  finely  divided  when  shaken  up  with  water 
that  the  mixture  paHHCH  clear  through  ii  filter.  It  dissolves  with  eriinson 
colour  in  diluted  si/iphitric  or  hfdrochluric  acid,  and  abundantly  with 
aurora-red  colour  in  acetii;  acid;  alkaJi&  restore  the  original  blue  colour: 
the  Hrnallcst  tmcc  of  ammonia  stiRiccs  to  do  so  in  the  acetic  acid-solu- 
tion. It  \a  quite  inRolnhlc  in  free  aqueous  tilA^aU^^  and  w  precipi- 
tiited  by  them  Frttm  ila  atjncoua  or  acid  Hi>lutian  in  blue  flakes,  which 
apin'ar.  under  the  microsO'pe,  to  be  made  up  of  fine  needlefl.  It  forms 
u  bla<;k-b!in?  combination  with  l/vtej  and  l>eantiFul  thirk-blue  precEpi- 
tiitcs,  which  are  unaffected  by  cuiustic  ammonia  in  excess,  with  (even 
»!ightly  add)  soltitions  of  stt^^r  nf  Imd,  frdt  of  fin^  miphate  ofcupram- 
momnm^  actfnff  of  ahmina,  ik.<:.  By  means  of  salt  of  tin  aud  acetate  of 
nluinina^  it  can  be  made  to  dye  cotton,  wool,  and  Hnen.  It  is  insoluble 
in  alctiholj  ethcr^  and  eupion,  (Keicbenbach,  Sdnf^  Ctt,  1.)  Volckel 
(.•Inn.  Pharm.  tJ6,  UYA)  did  not  succeed  in  obtaining  Keichenbach'a 
|iiitacal. 

C.  Bfiifujiic  a^id*  —  Frodnccdj  at  the  same  time  as  rosolic  acid 
(id,  103))  by  treatment  of  coal-tar  with  alkaUs.  Freparatiga  xi,  153, 
154.       A  vitreous,    Bhiuing,    easily    pulvcrisable    moes    Tcs^m\i\vc\% 
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Bkacosicot.    Amm.  dim.  i^  12,  185;  ^<^,  i7,  540;  M».  6d,Ma 
Buxmtukt:  ds  Cxsocxes.    fier.  jcmhC  14«  476 ;  J^  /r,  C%am^  S%  459. 
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Tht  copaUt^  add  foinwJ  bf  Uie  sctkn  of  ovl  of  TiCrdl  oa  eeBslim 
AOfiordiag  t«  Gerfau^  (TVn/l.  2,  MS}*  irilb  MlpkaudtMH  aciiL     U, 
ItfriiBip'i  iaTntiKBtwH*  render  fnbuble.  edUoiB-dczliiB  U  iliffrMt  froa  tUO^ 
AtMitkt,  it  will  Ibllov  tliAC  thcf«  md  b*  a  dMUawja  betvccn  tte  l«v  addg,  •■« 
IhoBgh  fijfftrny  experin^ti  ^  not  ahScb  t»  piwfe  it    (Kjt-) 


Formation,  By  the  acth-tn  of  oO  of  vitriol  on  henvj\  luicn,  oi^tMon, 
or  {fri|icr;  llie  gimi  (B^ifchamp's  ceUoIosc-dcxtHD)  which  La  Orst  funuc^ 
unituig  with  the  Bulpbunc  acid*    (Braoonaot.) 

iVffiORtfion.  The  solution  obtained  by  thturatlug-  orytti>n-vct]4 
with  m  of  vitriol  is  mixed,  as  soon  as  it  id  cJe&r«  with  a  lar^  qoaiidrj 
of  watcft  and  the  solution  is  neutraJised  with  cartHinatc  of  Igm  orcir* 
b«.)nat«  '>f  baryta;  ivom  tlie  roenlting  Bolation  of  li^nn-salphatc  of  Ind 
or  of  Larj'^ta.  liydroflulpburic  or  carbonic  add  80|NiniteR  ligno-mtl* 
phuricacid;  the  eolution  is  evapoi-at^d  to  drjTiesfl,  tht*  residue  <!i»- 
HfJved  in  water  and  precipitated  with  dhtr-alcoht^.  (lUoiidrAu.)— > 
Marcftand  al]*^ws  oil  of  vitriol  to  stand  for  four  wr^eks  upon  Swew 
pn[H>r,  nrutraliBCS  the  diluted  eolution  with  lime,  and  scparaleatbo 
neid  from  tho  lime -Bait. 


Properties.     Unciyetallisable,  etrongly  acid  sjnip. 

Becomes  brown  at  a  gentle  heat^  and  blackons  IjcIow  100*,  yielding 
Siil|ihunc  aeid  and  ctiareoal;  it  blackens  more  quickly  alxiro  100%  an*) 
cvjilves  B»lph«rou9  acid.  (Braconnot.)  —  The  aqm^us  ucid  splits  tip 
iixUi  flulpburic  acid  and  dextrin  when  heated.    (Bloudoau.) 

ComUtiiUiom*    BcliqucBcos  m  the  air  aitd  diesolvoe  easily  in 


With  Bfwet*  —  Li^nosvlphaiM.  —  The  aqucoufl  acid  dis*olvni 
molallic  fixides  ami  carbonfites  and  forms  amorphnns  deji4ueai:v^l 
■altH.  (Braeonnot.)  Thesf*  ealta  erolvo  sulphuroiiH  acid  when  hratid 
and  leave  a  residue  of  sulphate  and  charcoal.  (^Braeonni»t.)  —  Tbf 
boryta-mdt  atttl  lead-salt  are  decomposetl  by  cavlwjnic  acii!.    (Hlondc*ii.) 

IJt;tW'.mlphttte  of  Buriftft.^—Thc  aniioniis  solution  of  tkiis  nil  olh 
tained  in  thr  jtrtiparntton  of  ligno-sulpmirio  add  iH  evaporated  m 
(BioudeAti.) 
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Calctilatkn  accordinff  to  Btatideau  de  C^ixjlks. 

Bland,  dc  CaroUef, 


18  C 

108       . 

...     24-79     .. 

...     2^'4G 

19  H    

19 

.„      4-36    .. 

...       4-25 

ISO. ,..-.,.. „.., 

1&2       . 

...     34-92    „ 

...    3G-19 

2S0» 

SO        . 

...     18-37     .. 

..     18 -CO 

BiO 

r6-5   . 

...     27*B6    „ 

,..     17-10 

CWH'-O^.aSO'^BaO.HO   .. 

....-  435-i     . 

.„  lOO'OQ     .. 

...   lOUOO 

Ligno-mlphate  of  Lme. — (t.  By  saturating  the  aqueous  acid,  obtainod 
as  above  dD&cribcdj  wttli  chalk  and  evaporating  the  filtrate,  a  colourlesH 
guin  is  obtaiued,  whicii  is  eaeily  decompoeed  by  heat^  ia  deliquesccat 

Paiid  readily  aolublc  in  water. — h.  The  solution  obtained  by  tbo  action 
of  oil  of  vitriol  tia  cellulose  for  12  hours  is  diluted  and  saturated 
with  chalk ;  the  solution  evaporated  in  vacuo,  gives  a  pale  yellow  masB, 
which  is  decompoBed  by  heat  in  tho  same  way  as  the  lead-salt.-—^. 
Oil  of  vitriol  is  allowed  t^  act  on  eelluloBO  for  24  houra,  and  the  pro- 

Iduut  treated  as  iii  b*  (Bloiideau.) 
rf,  Prepn red  from  paper. — Biondenu  de  Carollrt  gives  ttw  fdllowlng  formulw:  far 
J,   C«Hl''0'^2SO'Cft,0.2HO^  for*.  C'*IIi**0^*'.2SO3.Cn0.2H0;  fore,  C^H*0'.24JO'p 
C»0.2H0.     According  to  MarcUapd,  cf=C*^U-"O«,2C»0^SO3. 


Bio 

ndeia  de  CflroUes. 

M&rchan^, 

c „.M, 

a. 
27-43     . 

...    21'G2     ....     13*63 
...       4-42     ....       282 
...    34-49     ....     2152 
...     28-&0     ....     43*62 
...     10-67     ....     15*3iJ 

4C42 

a ., 

o 

BO* ..,.. 

CiO , 

516    . 

40a2    . 

.,.,.     1970     . 
6-89    . 

....       G-68 

*..    ia'34 

"■'     31'5fl 

inO'OQ 


lOO'OO 


10000 


100  OQ 


I 


IJgno'ifufphate  of  Zmrf,— Obtained  by  evaporating  in  rmcuo  the  roIu- 
lion  obtained  in  the  pruiXLiation  of  ligno-Bulphurio  acid. — Feathery 
cr>'«tal8,  or,  whcTi  thoroughly  dried  in  vacun^  a  wliitu  pulverulent  niuHS. 
— Softens  at  100^ T  becomes  darker  colouri?d  ami  then  golden  yellow. 
At  a  little  above  100°  itevolvoei  carbonic  oiidc  aii<l  Bulpliac;etic  acid,  the 
strongly  emelUn^  vapour  of  which  excites  tearH.  When  long*  boiled 
v^iih  water,  it  yields  a  precipitate  of  sulphate  of  lead  wliile  p-ape-au^^ 
(whose  composition  corresponds  to  the  fomuila  C^*ll'*0  )  and  auU 
pb uric  acid  remains  in  Bolution*  —  Deliquescee  in  the  air  to  a  thick 
ftyrwp,  and  dissolves  readily  in  water.  —  CA/onti^,  in  aqueous  ligno- 
Bulpbatc  oi  lead,  produces  hydiocldoric  acid,  oxide  of  lead,  and  a 
peculiar  giun,  but  no  sulifhate  oi  lead.  —  Insoluble  in  ukohot  and  ether, 
(Blondeau  de  CaroUea.) 

Calctiliftion  accordinff  to  Qtondeati  de  Corolla'?. 

Bbadeaude  Carolled. 


18  C  

20  H  

20  O   

2  SO"    

PbO     


20 
160 

BO 
111 


22^51 
417 
32-67 
Ifi'SS 
23-77 


21-07 

4 '21 

32-98 

23*11 


C'»H"'Oi«,2SO=,FbO,2HO ,...  4797 


lOO'OO 


VQQ'W 


Te«r8  exposed  to  6gkt,  eroivtni  mtnc  add  vapooxB  ami  wm 
uu>  gum.  (Glatteope.) — i.  Not  altered  ai  IfK)',  lot 
«t  ICd"",  k«Ti&^  a  iai^ge  readuc  of  dbarooftL  (Bcckamyk.)* 
Z*  A^rp-^thi^wic  add  ooDTefte  tbe  pfodnct  of  prooese  2  into  gm- 
ccitton.  (Giad^otu?.)  —  4.  IHsaotved  W  boiling  j^yrfrociJiip^'  tKid  wHli 
(*vii1uijrm  of  chl'iHrio.  (Brckai&|i.) — 5~  ^jm^AmiiimJ  Ayc^icy**  doOD^ 
pOMCS  tJie  aieobulic  aolatiofi,  (.icKi|ntating  soljikur  aitd  »ftcrmaid» 
flakes  containinc  sulobuTy  which  difi^>Ivv  in  water,  are  tinH::i)iitalci! 
thfi  '  '  V  iSDobol,  and  do  not  cx|Jodo  bj  beat. — 6.  Ataneooft 
/ert  '':  oouroit«  it  into  anvocpbomi  oeUaJoe(^    (B^cbaaa|>.) 


CombrnaliimB,    Insohible  in  water  i  dkeolTea  readilr  in  f^rmlni*- 
aeitL    (Hi'champ.)    As  obtaiue'i  by  process  2,  it   ':-  wtn' 

acid  of  Pp,  fjT.  1'25  — 1"5,  omi  in  ^iV  of  vitrinL     (iJl.*'.  -  (v^a 

easily  iti   fumiji^^  hfrlrwhhtrir  tuu'ti^  and  is  pniipitaUnl  ^i  bv 

wiiIit;  iiIbo  in  diliUc  ftotmh-inf^  whence  it  la  |nveinitateil  -  ;  aad 

in  tK^iiliuKi  but  uut  in  c<>l»l,  gliirhil  actfic  ticvL     (Bt^bamp.) 

Amin^irwiCiti  fnajtir  of  hwl  ibruws  (luwn  a  vrbito  prwipiialc  f raoi  aa 
nlrf)h>»]ir^  mflutioij  to  wbirh  cn<tugb  water  hoa  been  oddcMl  to  prodnor 
imriiiicfit  lurl»iiiity*     (Ht^c'liaii»j«.) 

FonuH  ^\i\\nlr*>hol  IX  vrTy  lluid,  I'fiaily  fiUcri'd  solution,  frum  frbidi 
watL'r  tliruwH  down  u  fiut^ly  divided  hrec'ipiUtii  whicb  lallg  togvlfaci 
on  drying  or  ou  iiiiditiui^  ofetb^tr.    (Wcbuuip.) 


PYROXYLIN. 
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Soluble  in  rihcr.  (Becliamp,)  Fihmus  temiti'ocelluUjso  dissalveB 
with  difficiiJty  in  alcohoit  ctha\  clhtr-a^cohol^  and  acdic  etfur;  powdery 
tcniitroceUalose  diyeolvcs  easily  in  these  liquids,  uIbo  in  glacial  ac€iic 
acid.    (Gladstone.) 


3,  QuadrinitroceUulose- 


Bkchamp.     N.  Ami.  CJiiin.  Phf^A,  37,  207;  J,  pr.  CItotu  C8,   15.  —  N. 
Ann.   Chhu  Phjs.  46,  347. 

Ciliulot  titraniiri^ue. 

Fonttation  and  Prepat^ation,  The  thick  Bohtion  of  pyraiylin  in 
40  pte,  ether  and  15  pta.  alcohol  of  86  p«  c-  becomes  quite  'ilnid  whea 
ammonia  gas  ift  passed  iutn  it  for  half  an  hour,  and,  when  then  poured 
into  i\  largu  quantity  of  ivatcr,  ylcOds  qtiadrinitrocellalose  in  the  fonn 

kof  a  white  powder, 
Frcpet'tiea,    A  light,  white  powder,  without  ttwtc  or  amell;  be- 
comes electric  by  friction,     VTiiau  dried  over  oil  of  vitriol  at  20°,  it 
retaiiiH   1'73   p.   c  water,  which  goes   off  slowly    at    lOO'*    (1    at. 
=  1-72  p,  cO 

ol  100".  mum* 

UC  '" ^■**  "■'  2807  ....  28*22 

4N ^ 55  ....  10-92  ._  ]0'7a 

17  H 17  ....  331  ,.„  3-^7 

37  O ZyS  ....  57-70  ....  57-43 

C«X*Hi'0» 513     ,..,  lOOOO    ,„.  lOO'OO 

B*cbiim|i  ffitei  th»  ratioiiU  formula  C«HWO",4NrH  (tee  p.  IH) ;  the  formuU 
:'*X''tl^^^p  which  contuas  1  at.  HO  Ihs,  is  aJao  attmissible  nccordiag  to  hit  adaljvCH. 

Drcompoatt^ms.     Evolves  red  vajinura  when  heate/l  in  a  tube  to 

1*15*— 150*;    expMos  at   ISS"",   leaving"   a   residue   of    charcoal. — 

[volvpB  chlorine  in  abundance  when  heated  with  fuming  Itt/drocfihrit: 

^tu^ih — Remains  apparently  unchanged  by  njhn-^fpfiuHcuciti;  dissolves 

til  fuming^  iiiVr*c  «ciW,  and  iei  precipitated  therefrom  (|)erbaps  as  qnin- 

qncnitnxieUuloHo)  by  water.  —  Slowly  converted  by  unlphitretled  ht/- 

dro</en  iu  an  etVier-alcoholie  solution,  into  the  same  prodncta  as  temitrii- 

— ^celUil(>so.  — ^CcJTivcrte<i  \>y  fenouA  chloridt  Itito  amorphous  cellulasc. — 

■  Insoluble  in  dilute;  poiash-ieif;  dissolves  with  dec*:>iafK:)aition  iii  Btroug- 

"ley:  acidic  prectpitAte  teniitrocelbilflsc  from  the  Bolution. 

InAolublo  in  trafer ;  dissolves  slowly,  without  evolution  of  gaa,  in 
L«7  of  titrioL   Ingolublc  in  fffncial  ficetic  acid  either  cold  or  warm.     Does 
ot  dissolve  in  mthcr  nff^ofiol  or  rtAcr,  but  dissolves  very  easily  in  ether- 
it;  water  throws  down  from  the  solution  flocks  which  do  not  ball 
ler. 
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At^oc     l>i9Cn^2S,^4;^.^.Cftm.40,197. 

Oxzva^    CmfCfrnd,  33kM0MiU»9;  alistr.  Jl^.  ^^(m.  41 

Contaftir.    Ch^Cf«dLfl^ll57i  attstr./.^.  Ctai,40,  418l 

MfcA«»  ft  Tvoams  Ikmotm,    Jtevo^  Ar  av!.  dlr  Is  &Mr.  ^Itvm.  II 

101:    afastr.   .V.    J.  FUrm  If,    1S9.^C««9«.  f«MC    23,   1( 


24, 


40,2S4±1 


TA>  RncXBOnr.     Cka^  r«i^  SS,  1140;  X  ^. 

TAS  bitccB«^rF  &  Rcr^n.    J.  fir,  CUm.  40>  26i^. 

SCBMWT  ft  Bscsis,    y.^,  dtm,  257. 

Pkuoot,     0^(.  fw^  :2S»  IOOSl 

Dt  Vm.     C^a^rvHt  94.  19;  al«tr.  J.^.  Clm.  40,  4i0* 

SomamcK    CWyC  f^  24.  247  :  ab^tr.  ^./r.  OhoM.  40,  42r 

Fononr  ft  T^hmsesacbb.    PU  JTiy.  /.  8^  27S }  M^m,  Ckm. 
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Mom.  €2,233. 
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J.  jir,  Chem,  16, 168),  by  treating  cotton-wMl,  paper,  and  hemp  wit]t  nitric  add,  were 
regmlcd  u  identical  with  xylu'iUtn.  until  Sdmnbein  ia  1B4G  announced  the  dbcovery  or 
(-jplosiTc  ctitU>n-wcKil  applJcflblc  as  s  substitute  fbr  gunimnrder.  The  method  of  pnt" 
paring  tt^  which  be  ktpt  secret,  or  nt  aay  rat£a  mcthud  irhich  nr^uaUy  yielded  pfTDxyEm^ 
WDS  im  mediately  afterwards  discovered  by  BQitgcr  and  by  Otto,  And  publisbcd 
by  the  Inltcr.  Knop  Efterwuds  aflTaRlageously  Hubstituted  nitro-Bul]ibmric  acid  for 
the  concentrated  nitric  add  employed  by  Otta  tn  the  preparation  of  pyroxylin. 

PytoxyKn  prepared  nccordiog  to  tbe  methode  given  below  eeldom 
coDBiate  of  a  ginffle  Bubstanco,  but  isj  for  the  most  part,  a  mixture  of 
several  compounds,  apparently  of  ter-j  quadri-,  and  qumtointroceUu- 
losc,  the  lattOT  of  which  chiefly  prevails,  and  h  pcrhape  under  certtwn 
conditions  obtained  by  itself.    (?or  details  see  below.) 

Formation,  1,  By  treating  cotton-wool  with  fuming  nitric  acid. 
(Otto.)  Ter- and  quinto'tiitrocellutoBe  are  thus  formed,  ^Gladstone,)" — 2.  l^y 
treatment  with  jutro-t^ulpburic  acid.  (Knop.)  —  3.  By  treatment  with 
a  freshly  prepared  iiiixl  arc  of  fialtfjotre  and  oil  of  vitriol.  (Milloii  & 
Gaiidin).  Pyrtixylin  prepared  according*  to  2  and  3  consists  essen- 
tially of  qniuto-nitrocellnloBc.  (Gladstone,  Bechamp.)  —  Paper  (Pe- 
louKc),  wood,  and  eawduat  arc  similarly  converted  into  explosive 
compounds  by  treatment  with  the  above  mixtwreB.  (Blcy,  CompL 
rend.  23,  @09;  coap.  also  &DnjcaD»  C<mrp/.  rm^.  24, 190);  also  the  cpider* 
mis  of  the  cactus.     (Pajcn/) 

In  the  transformntion  of  cotton  into  pyroxylin,  water  is  the  only 
other  product  formed,     (rcloiizo  and  others*) 

■f  An  explosive  fiubBtance  whose  itkntity  with  jjyrox^dhi  eeenifl 
■flonbtful  (see  i>,  86  and  p.  lOG)  is  likewise  formed  by  diiseolving-  staich 
in  nitroBulphuric  acid  (Pe  Yrij,  Cojttpt,  rcmi,  24»  19),  or  by  diKs^>lvin|^ 

(xyloldin  in  nitric  acid  and  precipitating  with  sulphuric  acid.  (Cottereaw, 
CompL  rend.  24,  205.) 
Preparation,  Purified  cotton-wool  is  immersed  in  an  appropriate 
mixture  of  ealtpclrc  and  oil  of  vitriol,  or  of  nitric  acid  and  oilof  vitriol, 
utiowed  to  remain  in  it  Ji  phorter  or  a  longer  time  accordhig  to  the 
degree  of  concentration  and  the  tenipemtaro  of  the  mixtin-e,  then 
wamhcd,  tiret  with  rain*water,  afterwards  with  distilled  water,  rill  the 
ftdheriog  acid  m  completely  removed,  and  finally  ilried.  For  the  pre- 
paration of  collodion,  or  pyroxylin  eolubJe  in  ether-alcohol,  the  acid 
inixturx'S  employed  are  difTtrcnt  from  thoise  nf;ed  for  the  preparation  of 
expluMive  pyroxylin,  as  will  be  seen  from  what  follows. 

<i.  To  obtain  eiplosWe  pyco^rjUn.  Ptu*iiied  cotton-wool  is  iiiLxncrsed  in 
n  mixture,  previounly  cooled  to  10*  or  15°,  of  1  measui'e  nitric  acid  of 
6p^  gr.  r45 — 1*S0  with  5  measuroB  oil  of  vitriol  of  ep,  gr.  1*85,  and 
the  injbibition  of  the  acid  is  rendered  as  uniform  as  yjofieible  by  stir- 
ring and  diviihng-  the  wool.  Tbc  greater  part  of  the  acid  is  removed 
from  the  cotton-wool  by  pressing  it  with  a  pestle  j  it  m  then  allowed 
lo  stand  for  an  hour  ;  washed  in  a  stream  of  wat^r  till  all  acid  reaction 
baa  disappeared,  and  finally  with  a  very  dilute  solution  of  potash,  and 
dried  at  65''.  {Scbiinliein,  DingL  104,  450;  Livh.  Kopp,  Jahresba; 
847-1^48,  1142.) 

A.  To  obtidn  pyroiylin  Bolubtc  in  etbfr-alfohol  (collodion-wool).  1  OUnce  of 
cotlon-wgol  ia  plunged  into  a  mixture   (which   should  \>i4  ^x^i^ax^i. 


I 


Uiw.   Ill      I  aa^g 

k  ttdlecCed,  Md  washed  a 
mooped.  (iV.  fir. 
vith  (fee  foivfoiiif 


TW  oottm  ifl  baU  far 
fkdimabcd  WTtk  vits; 
htidffmu  with  vite. 


^vaatity 


mto  ftvooeothr 

Mid,  aaddnei 

osdor  tk 

.  rpttOkJiK-C!^^  ^  I'd.)— looptik 

lA  »  ooniM  vtt  littK  mH  vkedior  fbr  ft  W  niigMi 
Ae  aclBbM  vitb  Titer,  tenisroBciyaK  m  nNmrned     (GM- 


(sii:    1  |iL(ormm:  Kmtip)fwamg 
'^  Aiir)  a  Imr  voMtM  or  larger  (Kaof^ 

MGr(CW^f«^M.«4)  f  iiiWiK  Cwfc  iBMnM  tte  cotloh 
irtM^  fvira  frir  MQOMb;  Stcyaicr  wi  Waller  Cnn  for  an  huor.— D» 
Vm  nitxttt  tiM coUoA-wtwl  nfiSir  vith  aitxie  ackl,  vmr  xIt;^ 

t(>dO*or35%aa4p«vd|atataatte«ofaitkiB<v1Mi»  a:  --  :  ..&  and 
tiirhid*  bat  aftcrwanfe  breoBoa  dear)  whli  ofl  otf'  vitrioL 

Bdv^'-^"  '  '  ^^»«.  «A1  2&»  M)  ptrpm  coRn&m-wool  with  aqvl 
mcaaan  ■■  ^ntnol  atkd  of  tmnc  mad  iif  &|k  |;t.  I-52«  aBovitur  thr 

mhrtiuv  !■   ..  '  '■  !!wknroflp«  104  Ilia,  pflr'?  ' 

pt,  l'H3a  ftr  :  *^  8fk  gT.  H24,  and  of 

If  thiJ  aciitf  ivr*'  rmur  hhi  iTWMXOtmiedort    '  ^*-•-- 
nohibU"  onlk»dkia*ivt)Ql ;  Ifac  foBairiDg  ai^  Uo^ 
— m  pi-  u>  acid  of  8|x  gt,  I'^Stt  1-  P''- 

"'-l  1   dC   ooCtOD'VOul ;    or,  45  }*-U< 

.  I  X.  aitric  acid  of  iifi.  gr.  1-51^-' 

I  ira  W  ooolod  to  y,  the  coUcu: 


PYROXYLIN, 


in 


rbdle  Allowed  to  Btand  for  24  hours  in  a  covered  veeflcl  at  5'*-8*, 

X   4O'*'fi0''f   one   hour  suffit'-oa   for  the    action,    the  coUodion-wool 

jhlatnod  h  not  however  always  equally  good.    Colloditin-wocjl  which 

bwn  rendered  inaoluble  by  uainpf  tou  strong  Bulphiiric  acid  may  be 

itbdti  Bitlubto  by  treatment  with  thu  proper  nit^ituru  of  acid»;  and, 

invorsely,  sduble  collodion-wool  oaa  be  rendered  insoluble  by  very 

Coiict'ntiated  acid^i.    (Manu.) 

Iladow  added  to  a  miictHro  of  1  at.  nit  no  acid  (NO^JIO),  with  2  at. 

lulpfatiric  acid  (SO^jHO),  quantities  of  water  increasing  from  1  to  5 

itonie,  and  obtained  with  the  rSsuHing  liqiiida  pyi*oxyUu  of  variable 

jropertii^e.     1(K>  pts.  cotton-wool,  dried  at  HIO^',   wero  crouverted,  by 

•vrral  houre'  action  of  the  mixture  NO*,MO-f  2(80*,liO)  +  nO,  uito 

177  pts.  pjT<"*3;y1in  (weighed  after  drying  in  vaoio  over  oil  of  vitriol), 

whitTi  was  ineohible  in  ether-aleohoK     KH)  pte.  cotton-wool  acted  ou 

bv  the  raLxtnreNO*,nO4-:3(SO*,T10)-H*2nObcranio  17fi  pt^.  pvroxylin, 

and  with  the  mixtiirc  NQ**lIO+if(SC>*,IIO)  +  3riOt  17^7  pts.  pyroxylin, 

^^1(0  the  tir»ti  nearly  uisubiblc.     Mixtures  of  nitric  and  sidphuric  a^L^id  in 

^HLc  almve  proportioned,  but  containing  3-J^,  3|,  4,  and  5  atoms  water 

^Pyielded  respectively  100"4,  16ilv5,  157,  and  140  pts.  of  a  product  Rohiblo 

^Tni  cther-ftlcobol,  but  repetition  of  the  oxperimcidB  did  nut  give  exactly 

"the   eamo  results.     At  15%  the  mixture  N0»,1I0 -h 2(8(^0) -J- SHO 

pavo  a  product  soluble  in  ether-alcohol ;  at  55^,  a  prnduct  hieoluble 

in  ether-alc-o)iol.     Mixtures  containing  more  water  yielded  soluble  pm- 

(Jucta  nt  both  temperatures  j    but  tlic  pyroxylin  prepared  at  a  low 

temperature  formed  thick,   glutinous  smutious ;    that  prepared  %t  ^ 

liigher  temperature  perfectly  fliud  solutions,     (Hadow.) 

When  lie  acid  mixture  is  saturated  with  hyponitdc  acid,  it  attacks 
tlio  cotton-woo!  more  violently;  but  yields  a  slightly  explosive  pro- 
[dacl,  which  dissolves  in  ether-alcohol ;  whereas  nitro-snlpUimc  acid, 
[tainiug  no  hy^xinitric  acid,  yields  a  largo  quantity  of  highly  cxpln- 
pyroxylin.     (Pelou^e,  CQttqH.  rend.  24,  86.) 

<r,  PtQce^es  irith  saltpetre  and  oU  ofvitrhL  AH  thwe  ppocessM  lim  nt  th« 
pindttcliDn  of  coHodion-wooU  —  Mialho  {N,  J,  Pharm,  24,  2(i3)  employs,  f*^^ 
1  pu  ootton*wooU  £0  pts.  dry  saltpetro  and  30  pts.  fuming  Kuljthuric 
acid*  and  allows  the  action  to  go  on  fnr  3  minutes*  Livnnius  (JV.  X 
Fharm,  IG,  1'22)  nnd  Magnes-Lahens  (iV,  J,  Phiirm.  IG,  303)  0|)erato 
m  the  same  way,  but  employ  common  oil  of  vitriol  and  allow  the 
action  to  continue  for  5  minutes. 

Mttun  recommends  as  the  Ix^st  mixture  20  pU*  saltpetre,  and  31  pt&* 
oil  of  vilnol  (if  sp,  gr.  1*83  to  1'835  ;  he  allows  the  mixtum  to  c(kjI  to 
ttelow  5U',  and  then  leta  1  pt.  cotton-wool  lie  in  it  for  24  hours  at  28^* 
or  30".  If  the  cotton-wool  remains  for  5  or  6  days  in  the  mixtiue,  at 
uls>«t  30%  tlie  product  is  all  the  better;  if  theactitm  is  only  continued 
for  16  or  20  minutes  the  product  is  imperfect-  He  also  obtauied  good 
ctiUodiin-wool  with  the  following  niisturcs  ;  1  pt,  cotton-wool  to 
1 1*  ptB.  ttah].K.*tro  and  33  ptft,  sulphuric  acid  of  sp.  gr.  1"S0;  1  pt. 
rntton-wonl  to  17  pts.  nitrate  of  soda  and  G8  pts.  Bulpluiric  acid  uf 
B|v  gr.  1*79,  or  to  34  pts.  nitrate?  of  Boda  and  CO  pts.  snlphuric  acid  of 
Bp.  gr.  l*W,  When  nitrate  of  «odu  is  used,  the  acid  mixture  h  allowed 
lij  stoAd  24  hours  licfore  the  cotton-wool  ia  put  into  it  j  the  cotton- 
wool is  then  left  in  it  for  5  days  at  30"*. 

According  to  Legia^-  {GerhariU^  Trmt4',  2,  509}  excollent  collodion 
fur  phvtograpLic  purposes,  and  coiapk-tuly  soluble  in  ether,  va  ob^vwe,^ 


coCAoB- von  ii 
;  tk»prodaet 

fBodncjed  ii  Is 


<«  16  OK.  dried  s»h|ette 

of  KorfliKBseii  add,  109  p.c 

hj  10  omiite*'  ttcto  •! 

(a^  vilk  coBiteBi  stinnp,  108  p.  c 

|yMK|la>  nd  oaty  S6  pLCL  b^  1  bun's 

of  16  OL  saltpetre^  U « 

■iil|inirir  acad,  mentioMd  St 

at  68'-71%  1*3  p^c 

Iwl  oahr  103  pw  c  In  M  to  25 

hy  ttoatment  iHlh 


in  aloolMl  m^jf  be  oUaincd  b j  immctMjC 
of  4  pfaL  ty  wtJifejU  flf  gaipbaric  acid  of  sp  gt. 
id  of  cp.  1^  1*40 ;  decaattn^  the  add  «fier 


OOitOIKWDOl  B  a 

1-94  aad  S 

fire  minuted  nBeraitm;  pOMiag  t&e  pjinx^lti  i&to a  bocket  of  watff; 
agitatine-  h^  vitb  beqant  inarwal  of  tbe  water ;  leaving-  it  imxmamA 
orer  m^t ;  repeatiag^  tbe  wa^hiaga  fat  tbenkocmog^;  aoatbetiauw^ 
iDg  it  out  OB  a  table  to  drr.  Tbe  waabiBg  mwt  be  porf  ormcd  vilk 
caiTf  as  tbe  pyrtaTlm  ie  ol  pidviiybiat  texture;,  aod  is  eaafly  wttkd 
awftv,  Tbe  «ti«n^tb  of  tbe  adds  vMdtii  tbe  prepaz^tioo  ia  of  ttipaad 
ImportsLDctr ;  tf  tbcy  arc  too  weak.  Iho  cotton  diaaolTcs  i  if  too  9tMttfS* 
tbe  ftynTxrlin  produced  is  inaoloble  In  alooboL  (Sottoo,  JS^i.  CSya 
fif^.  4,  145).     T* 

100  pU,  ootton-wool  yvM  154  pta.  pjnN^Ho  (Tesdietnidicril 
Porrctt);  I69  pte.  (TeflcbeBtadier)t  177-d  pU.  (Waltcrr  Cmm)s  1^ 
171)  pt8.  (Febhngr);  16^170  uis.  (Fetonae;  lOOjitcu  Svodish  put^ 
yk-lii  17a  pU.  ]ifvit<iyliu :  Fdotisc);  160  pts.  (ll<vk<T  &  Schmjiu)i 
17C'2  pU*  (van  ^en±lioff  k  UenUi);  173-17^*2  pie.  acooi 
Sclioiibcin's  process  (GladeftonCf  Lteh-  Kopp.  J*akrBs^,  1, 
11^7);  104-1  pt«^(Raii60Eiic>;  llS-n^'i  pta.,  vat^-ing  accordii 
(]iiftntity  mid  tk^greo  of  concentration  of  the  adds  (GI 
201*5  plfi-  (Sonbriaseaii.) 


SchmiiU)i 
oordiar  W 


Propfrtte^,  Pyroxyltn  prepaticd  from  cotton-wool  retains  tlio  eflltir' 
iial  prt»|»ortk'9  of  tho  woo!,  but  \s  usually  Homcwhat  harahor  lo  ita 
toucli.  It  ha«  lu  itliLT  ta8t<c  noremGll,  and  ie  neutral  U*  moietcnod  litna»- 
paiK.'r,  —  hy  f ricliuu  it  (jccomes  more  strongly  electric  than  cai*»  nkiii i 
U  crivrklcs.  yifkls  sparks,  and  is  pboHphorcsKTut  in  thv  dark,  ((laiflr* 
tmpt^  rrmL  24,  8JJ.)     The  fibroa  of  pyroxylin  &CC'U  UJidcr  ttio  inicr»- 
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.scope,  by  fMjIariaed  liglit,    exhibit  vei*y  little?  brtglitness,  and  scarcely 
fc-any  play  of  colours ;  whereas  the  fibres  of  cnmmoii  cottou-"vvool  appear 
fcrignt  ftDd   show  a  beauLifal  play   of  colours  m  the  dunmcst  hg'ht* 
(Kindt,  Poffg.  70,  168.) 
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Schiiiribcin 

&  wmgcT. 
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Domfjnte  St 
M^uartl. 
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3'f) 

U-G 

5G-4 


23-33 

2y2 

11-36 

G2-34 


van  Kcrckboff' 
5t  Reuter. 

24-&9to  2&'03 

2-49—    '2-59 

13  SI  —  14-33 

5811  — 58-;0 


Hffcter  & 
Scbroitlt. 

24*7S  to  ZG-00 
2-6fi—    2-^4 

12'2G  — 13-JiO 
59-22  — &5-77 


lOQ-00 


lOO'O  ....  lOO'OO 


Rnnvomf, 

,C 2filfi     , 

«„... 3.14     . 

i* 10  20     , 


Waller  Cmm,  Felouze. 

...     24-69     25*2     ttj    25'8 

„,       2*48     2-9    —      2*3 

...     13-80     12-6    —    130 


GO-50    &y-03     &9-3    —    £8-9 


Gladstone. 
2fi"l     Lh    27-0 
3*22  —      3-33 
12-75 


lOO-OO     „   100-00     100*0   ....  100-0 


Krauss. 
25-9     tq    20-7 
3*7     —      4-1 
9-3     —    11*0 


P^ligot. 


Parrett  * 

Tc^iclieinacber. 

25-77     22-17 

2'22 2'80 

„ 17-84 

54-87 


V  SchoDWio  Sc  BiJttger  inTC-aH^ated  pyroxylin  vbich  bad  been  dissolted  in  ncetic^thpr ; 
Domontc  &  AK'niird  pyrosjUn  insDlublo  [a]  and  (A)  sulublo  in  ether-alcohol;  Roser  & 
Krauss  analjaeU  air-ilried  pyroxylin  j  v.  KcrchUolT  &  Jlcuter  dried  tbeira  in  vacuo  ; 
PelcMi«e,  Ilk  at  -*l}*— 55*  ;  ljt:l.tiiiat  cS:  Hecker,  tbdrs  at  00"— lOD^, 

The  formuls  a,  h,  r,  represent  pyroxylin  BJ  cellulose  irlitch  baa  tnkcn  up  3,  4,  or  5 
at.   nitric  acii],  wUb  clirainatioti  of  m  many  atoms  of  water.      If  for  the  purpose  of  cam- 

Criog;  the  difTi^rsiit  furmulcc,  ttc  diAre^ard  for  tlie  momeTit  wUcthcr  tbe  various  autliora 
ve  rqjrcBcntcd  pyroxylin  with  C^*  or  with  C^S  aod  as  eontuiaing  NO^  or  NO'  na  a 
proKtmate  constitut^nt,  tbe  various  formulni*  which  have  been  proposed  mar  be  written 
lhu»:  C^HP^VO'*  (PtligotO.  C*n-l"t^''0«  (Scbraidt  &  Hcckcr.),  C»H%^'*  (»an 
Kcrtkholf  &  Reutet.).  C^H'^X'K)^*  (Porrelt  ^'IVscburaadiPr,),  CJ*H'?X*0»  (Pelouw)- 
The  formulo  fl  was  proposed  by  Uerli»rdt  (IVa*//,  a,  504)  for  the  product  exaiuLned  by 
Damoule  &  Menard  ;  the  formulH  ti  was  proposL'd  by  GluddConc;  /ormula  c,  by  Walter 
Cnim<     According  to  Gerhnrdtr  the  laiit  furmularepreBcnte  tbe  coiupofittion  of  ibe  prq* 
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Md   Ocelnr,  tm^ttm  K^aMTA 

ttoo-  iii>al  (ok.  &7'  II  fJk) 


ft4-r7  p-c  ivuoo.iii>al(ak. 


C°««aP,4NO»,  ■»»«>«  to  •Ucfa  i3m  fbnMt»«  J 

■^  bt  i^fiHPl  te  Ik  HowiFMwJ  bf  dfaMBaCioe  of  wkKt  firiMt  tU  win 


^m^^B  if  is 


to  tkis  TMnr.     Schw&hs*  i 


C"BH>"4KO',  «!«&  tnvSm   tlic  duniatfin  ff 
fW  Nnctt**  A4««ttlittew  rinn  «e  JTiv 

4*  fill  ■!■  (?*ira«0* to  tbc  isMloU*  rortioBi  Ik 
jQipr.  fTwt.tiT<gi)  til  n  ilMtfcaiiMI   fmUmnmiikntmrnt, 

ActatSmg  U>  Hadov,  ik»  adkNi  of  nitioaiiliihiirio  aod  on  cottoo- 
wool  pftxhwf  —My  ttocc  ^tlii 1 1  products: 

«.   C*irXV,  or  C^'H-XH)^.    OUaiiMia.  lo  the  ptnnirtiM  rf 


t$l-34  pia.  (cakidL  l{!9-3  ptiF^)  fn«>  100  pte.  oo4toci-wool,  liv  raMoUei 
Mnm  IB  »  autfm!  of  1  mu  nhiic  acid  (I10A0>>,  2  at.  oil  nf  nttii 
9«Lvalcr.    laaidahlt  ii  ethar^afaoho* ;  siolulilo  in  acetic  rtbtf. 
IcMk.  wWft  nil  riMBwui^  Ix  ml^fcydntc  ctf  pota£stuuv  M'6   t^i  U-t 
Qoltott-wool  (cmHL  M^M  fb  &)awi  44-07  p.  c  hrpoiuUic  Mid 
^  afler  ilnihiliig  tkt  MituiMAij^'  qoaaiity  of  bjcfrog^  (caMl 

k  ^tMSF.    OtefaeifaitlieMnewajuafWhcn  the  acid  nds* 
t«w  €<QtttM6  I  at.  man  water,  lOOplLeottoii^wool  yipkling  1711  irb.     j 
o(  Ifcw  iiiw|BiMiil  (oalcaL  174  pu.>  Soinbte  in  Hlivr-aJcob. ! 
bfe  Ik  M«lk  acU.    Tkf«led  fa  tin  eaae  nanner  as  a,  h  ^il 
to  58^^ jv  c.  oa«toft-««al  (oaleaL  S7^5  p^  cV  i 

r.    C'^ir'XX)^.    TIa  aixtafa  caviosrTd  fw  the  prrpnivtwn  of  * 
vH'Vifk  vU-n  I  at.  watar  Wa  baaft  adiod  to  it  (makiiif  4  at.  watii  b> 
iOIX  IGl  Ik  c  ol  tkw  aabrtaMia  (cakaL  1^-4$  (i.  a).    goluUu  ia  vtiKf^ 
ami  in  irtKial  aocticacid.    Ohrva  W  di^ociaipoaUiott  eO*M  p.  c.  ootttaM 
Wtxa  (caloaL  «hE7  ^  c^V    (Hadow.^  ■ 

Actx^idiaflo  Um  mra  of  okmA  rwraihrti,  th«  mtrogioo  of  pyroiyfi^l 
b  ci^taawd  la  Um  lana  of  X  (aea  vi.  73>  -  *  --i;^  hjdrogvn 
accoidtar  U>  Dlifcaii  (vl»  baa  fnrtbrr  «xtcb>i  ow  prorimlif 

unifioouM  iQr  r^k>«se>»  Ckatcnoaa.  aad  Walt<tr  vt»mtbe 

fTwiit  uf  nitric  Mid  (NO^    .\codidb|p  to  the  fortm-i 

ikitniUinanir  acid.  nJtrnbetiaftucT  at.  ;   ac 
ia  iwaapanhif  vvih  wtriDotbeT(Tiil  475> 
i«.«tDOtta  an  faTuMMa  to  tiM  laMer  view  :    1. 


liaii 


i.fTCit»  tfmMfoffB  aitro-ooanoands  inlo  now  m 
ta  iniimjilia  tbv]r  tvgaoanto  tlio 
4.  mt  a#  tiMTX  fogwtata  aloohul  7n< 
:!.  PyiccYfio  belttvaa  ISco  a  nitnte.  aM 
.  yiulnaal|«ate  of  iroo*    (Cnftrrnm,  OtafL 
rrrn^.  rfci.  i,  PVttayfia,  ikmyuiid  over  hy  d\  d 

vMiiol,  Iv  ^<    a  tkltntc^ielTiBirOu  tlM  wfaolb 

iUv  tuXUX  t»r  WIIK  \MUdo.      (Walt<«-  (^WB,) 


PTKOXTLIN. 
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I      Dccontposiiions,    L  Uuderoertaiii  conditiona  wbich  are  noj.  liccurfitrly 

Sknovrn,  uud  do  not  al>s*ays  oceurt  p^-mxyliu  nndprgooa  ^pontmieovs  th- 

fcom/jtwj7iV»n,  wiiich  ie  either  accomiianiod  by  igiiition  and  exptoaion,  or 

Bakes  plitoe  more  slowly,  unaccomptinicd  by  theeo  phenonionai 

r     On  tho  17t.h  July,  184S,  tliG  explosion  of  1,600  kilograramefl  of  p^in- 

fcottou,  for  which  no  cause  could  be  ascertained,  completely  destroyud 

The  manufactory  at  Bouchet.      Walls,   from   ^  metre  to   1  metre  in 

iliiekuese,  were  literally  broken  Uy  powder  from  top  to  bottom,  and 

kthe  hoaviottt  ai-ticles  weix^   luirled  to  great  distances.     (Compt.  reiui. 

!8,  345,)    Similar  expl^ftions  have  taken  place  at  DartFord,  m  Saiony, 

id  at  various  other  places.     An  exploaion  of  pyroxylin  took  place  in 

map:a£ine  near  Yincennesi  'crhich  no  otk«)had  entered  for  Beveral  days 

*evioufily,     (HandworUrh  (»,  723,) 

Pyroxylin  stowed  away  in  casks  in  a  dry  place  evolved  a  choking; 

imall  after  3^  to  9  months,  eontiiined  formic  acid,  nnd  as  mnch  ins  H'5 

c.  water  J  firobiibly  Ix-ojiuho  the  sn][>liuric  acid  CiUinotl>o  tboroti^hly 

jmoved  liy  washing  with  water,  mid  llicn  causes  decomiKssition  to  set 

— ■  PyroxyUiit  Blored  up  in  Glrtsbavon,  decomposed  with  evolution  of 

blowing- out  tho  stoppcm  ciF  tho  bottlee,  luid  leaviuf^r  as  rmdni.*  a 

white  nins3,  wliich  enntinued  to  evolve  uitric  oxide.     (Afanrey, 

Jompt.  rend,  2H,  SH.) — Pyroiylin,   prepared  in   1847,  crumbled  to 

iwder  with  ev«.»lijti''U  of  red  fumes,  after  some  time  j  after  12  years, 

the  reflidue  had  deUqncflced  to  a  giim  coiitaiuiiifc  crj^titala   of  oxitlic 

id.     (Ilofmann,  Ann*  Pfiantt  115,^8;^.)  —  A  woven  fabiic^  whicbhad 

)n  converted  into  pyroxyliti,  evolved  red  vapours,  affor3  years  ;  after 

nng  then  washed,  it  was  less  iuJiamraable?  and,  when  dried  at  110", 

.ntairied  31"26  p.  c  C,  4*08  p.  c.  H.,  and  7*88  p.  c.  X.     (Kuhlmanii 

&  Wiirtz,  C'o7npU  rcnci.  4£j  676.) 

2.  Pyroxylhi  pre|iared  with  nitric  acid  explodes,  like  fulminating 
lercury,  when  struck  njX>n  an  anvil  ^ntb  a  hammer.  (Otto.)  Mode- 
itely  strong  strokes  of  a  bfunmcr  upon  pyroxylin  cause  it  to  fly  to 

dimt  with  a  loud  rejM>rt  bvit  without  flame.     (8chonbein  &  Biittger.) 
.Pyroxylin  doot^  not  take  fire  when  mbbed  in  a  mortar  with  hard  soda- 
^lasB.     In  otiicr  caseSj  pyroxylin  takes  fire  by  friction  only  when  tho 
;at  produced  is  sulHcieut  to  make  it  do  so.    (Schonbein  &  Kottgcr,) 

3.  Pyroxylin  ib  not  decomposed,  or  only  with  difficulty,  by  tho 
ic  current.  But  if  pyi'oxylin  moistened  with  glacial  acetic  acid  is 
sd  between  a  silver  and  a  zinc  plate,  connected  by  a  eopiier  wire, 

anil  allowed  to  remain  for  eight  hours,  a  flmall  quantity  of  subHtanco 
10  dej>o&ited  on  the  wlvcr  plate,  which,  when  diy,  is  white,  has  the 
up[)eartuice  of  starch,  and  blues  litmus,     (Porrctt.) 

4.  By  contact  with  a  glowing-  match  it  takes  Arc  and  bunis  away 

kinstantuncnn.slyt  like  g-iuipowdcr.  When  ivunmd  by  itself,  it  either 
takes  Hre  and  explodes,  or^  when  heated  mora  slowly,  is  gradually 
decompjfied  with  inflanunalion. 
PyroxyUn  may  be  exphided  by  touching  it  with  a  spark,  when  laid 
On  the  itako  of  the  band  \\'itboTi£  eanaing  pain,  and  when  Uiid  on  a 
heap  of  gtmpowder  without  Betting  fire  tr)  the  latter,  (Knop.)  — 
Pyroxylin  heated  in  an  oil-bath  does  not  take  fire  130° ;   at  150**,  it 

P [takes  fire  iu  12  nkhiutea  j  at  170"",  in  ^  mumte  ;  at  2W,  in  12  seconds; 
«t  230^ »  instantly,  leaving'  no  residue.  (Schonbein  &  liottger.) 
Paycn  observed  the  inflttmmatioQ  of  pyroxyliaj,  in  a  stream  of  heated 
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^e*Ce  p,  c.  N.  (calculatioji,  33*G4  p.  c.  a,  S-73  p.  c,  II..  C'54  p.  c.  N.) ; 
it  liaa  therefore  been  formed  by  tlio  fixation  of  3  at.  wator,  and  nliml- 
■Datinii  of  4  at.  liypoiiitric  acid  :  C*^N'=irHJ*'4^3llO=C**N'Il'*0*<'  +  4XO*. 
Tliia  typboxylin  has  tbe  appearance  of  pyi'oxyliDj  it  is  very  easily 
_  owdercd,  puro  white,  liocomcs  broTTTi  at  150",  more  rapidly  at  170% 
mid  explodes  when  ([uickly  heated,  evolving  nitric  osidt?  aud  cnnihiia- 
tible  gascB.  It  is  insolubfe  in  cold  uitric  acid,  diKsolvoa  slowly  m  warm 
nitric  acid,  easily  in  colil  Bnlphuric  at:id  and  evolves  gas  when  wamied 
therewith-  Cold  ix)tasih-ley  dissolves  it  with  yellow-brown  colour, 
ugar  of  lead  causes  a  precipitate  m  tliia  sohition,  Ammonia  arnl 
ary ta- water  colonr  typhi  >sylin  light  brown.  It  ia  ouly  imperfectly 
Iub3e  in  ether  or  in  acetic  ether, 

b.  C^N*n"0".    Wlien  the  lose  of  weight  amounts  to  24*2  —  24'9 

c.  (calcul.  25'3  p.  c),  the  reflidiie  contaias,  on  an  averuge,  32'87 

c,  ('.,  3*U2  p.  c.  II.  (calculation,  32'95  p.  c.  C,  3'^  p.  c.  H.),  it  ia 

-ly  prodoced  by  fixation  of  4  at.  water  and  elinnnation  of  4  at. 

I  ,_!_■  -.lie  add. 

C'^N'IIi'O",  and  d.  C"N*n"0".    The  former  compound  ib  con- 

led  in  the  residue^  when  the  loss  of  wcig-ht  amounts  to  about  311  p.c. 

[calc.  .SO'S  p.  c),  and  contaitiB  35*78  p,  c.  C,  and  4'C8  p.  c.  IL  (calcida- 

itif  35'.*t5  p.  c.  C„  and  4*20  ]J.  c.  H.).     The  latter  compound  contains, 

10  an  uveruge,  34*01  p,  c,  C,  and  4'30  p.  c*  H.  (caleidatiOQ*  34-78  p.  c.  0., 

md  4-31  p.  e.  fl,)    'i'liey  are  formed  froni  pyroxylin   by  faationj  tlio 

rormcr  of  4  at.,  the  latter  of  6  at.  wat^r,  and  elimination  of  4  at,  nitric 

Acid.    (vail  KerckhofF  &  Keuter.) 

C  Pyioxylin  moistened  with  himodide  of  potasximn  (solution  of  iodine 
hx  onueous  iudidc  of  pulaesium),  and  afterwards  with  a  mixture  of  1  pL 
''  rtl  uf  vilnol  and  4  pte.  water,  becomes  yelluvv  after  ^ome  time,  whereas 

Itercd  cottou-wool  ib  coloured  blue,     (Kindt,  Pinjg,  70,  168.) 

7.  PyrosyHn  diBSolvOB  in  concentrated  nttrtcacid  at  SO**  or  90°,  and 
procipilated  almost  completcdy  by  oil  of  vitriol  in  white  amorphous 

luckK,  otherwise  unchanged  j    water  preeipitates   it  iJi   bitter,  white 
lockis  fioliiblc  in  alcohol  and  in  a  large  quantity  of  %vntcr,  which  bum 
lore  ftlowly  than  pyroxyUn  and  leave  chaixoal.  (De  Vrij,  CompU  rend, 
19.) 

ryf<-*syhn  \&  dii^eoK^cd  between  38°   and  67°  when  warmed  with 
ptw.  iiilric  acid  of  sp.  gr.  r45  ;  water  added  to  the  solution  precipi- 
iivH  it  unohangeJ,  except  that  it  haB  lost  \i^  organised  structme. 
ho  nitric  acid  solution  cvoIvck  abundance  of  red   fumes  if  heated 
iHi^t  an d^  when  aftci*wards  neutralised  with  carbonate  and  bicar- 
«aot^  of  |K>ta&li,  yields  u  wliitijsli  grey  precipitate,  (PoiTett.) 

8.  It  dissolves  lc8fl  readily  than  cotton- wool  in  cold  oil  ofvifnGl^  mtytn 
tfly  in  Bidphuric  acid  of  sp.  gr.  1'5  — 1*7.     The  solution  evolves  car- 

>aic  acid  unrl  nitrons  gas  at  lOO'*,  and  does  not  become  brown  till 
Btrongly  he.'ated  (van  Kert:khoff  &  Houtor),  irnt  even  when  boiled,  J 
Istone*)       Tlie  saluttou  of  cotloa'waol  in  oil  of  TitrioL  becomes  brown  at  DO*  ^ 
It  CTolvine  ?Bs. 

Jiihydiated  Hiilphuric  acid  neither  disaolvpi?  pyroxylin  nor  becomofl 
if»ftt4'd  in  cniilnct  with  it,  hut  soon  evolves  a  Rrivpn  of  nitric  acid.  If 
rater  is  added  after  24  Koan^,  the  mixture  Ultei-^d,  OftA  X\i^  ^U^Sa 
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qviddT^  between  60^  aad  90*. 


UiiBK  »  OUrtd  hdottt  dl  tin  pyrox3*lin  U  dntolM 

witlb  Arte  acid,  a  cd^oiu  finedtiitato  b  prodaoc-i 

«ter-ailR»clWoecv  whk«  btinifl  whpD  diy, 

Imm  a  Infie  n^Mljtjf  of  dt^mmk  9mA  is  9f>luMo  in  ItuUio^  aiooMr 

McuUecfer-aleotwI.  TW«alBtiaBmi7b('di1uloa\«itfaa  ooondenVk 

of  v«ter«ilho«l  beooniiag  tutiid ;  ic\th  acniuouiaca]  uLiliti 

it  gawJiJW  a  Iw^  precipiUtov  (BcvluLmix) 

L  The  mWufkm  aolatn  of  pjio^Iia  beooneB  bttnrn  at  50*  «r  $b\ 
m»l  »  tben  m>  hsnger  predpitated  by  aciils.  If  the  sohitinci  W  ■*•> 
tnliMd,  sboitl^  befoi«  thia  point,  vttli  dilute  stilpboric  actd^  it  Intw 
OB  evapontioB  »  mivUMre  of  nitiate,  nitiile,  and  sulplmtc  of  jtttyk. 
vftk  Busar,  vbidi  bat  is  oonrerted,  by  furtticr  actiou  of  alkali,  nio 
gludc  and  apo^acic  acida.    (Bediamp.) 

If  Ube  aofaitioD  of  pyn>xjUa  lu  ethcr-akolto]  is  mixed  witk  tf 

m«t'(i  al*x)b<>lic  i^wilash  a*  i^  requined  to  neutr&U&c  the  nitric  »^  4 
eu^iidif^es  to  u  jt-tiy,  and  addition  of  ^fitcr  caitses  a  |>itch-like  satHtaDor 
to  ^'parate,  white  acareely  any  organic  niattor  n>nuunfi  dissnlred  la  ife 
ftu|)iTnatant  eiber-sJa>hoL  The  pileh-like  mass  cnntAinmg  p^ta^lb 
%vhon  (liBssdlved  in  water,  yields  a  gelatinous  pnx'j|ntatc  ortmiiti^ 
evllulose  im  addition  of  acetk  add.  C"]l"U",5NO  +  iKO,HOs= 
t'«n'"0",3NG*  +  2K0,X0*  +  SnO,  (Bechamp.) 

Atx'imiuj^  to  \iin  Kerrkhoff  {J.  pr,  Chem.  40,  2W)  an  cxoe«  d 
fcleiy  ciMicenlrated  solution  of  |iutu»t»  djsaolvea  pymanrlui  ly 
'.tilling  ill  tlieo<tld»  wiiti  plw'iutMxMia  of  dL*ct)mpc»ai(ion  cnfloKai 
>M'  prodiioed  wliou  it  \»  tit-ated  witli  u  fttnaUorexoeaa  nf  polMli 
diiic  »to]ntii>n  i*iiMtairi8  nitrttc  uud  a  KUmll  (piaiitity  of  CKlTAialf 
il»,  and  yields  a  idc  yctlovs"  prvciijiltite  witli  acetate  of  JmiI 
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after  BuperBaturatian  with  acetic  acidj  and  a  further  precipitate  on  the 
Hobsequeut  addition  of  basic  acetate  of  lead.  The  first  precipitato 
had,  in  one  cxperimemt,  the  compoeition  of  citrato  of  lead,  but  iu 
smother  it  j'ielded,  Lj  decomposition  wit!i  sulphuretted  hydrogen,  an 
acid  of  the  coniptisition  of  tartrelic  acid  (x,  S'M).  The  precipitate  pro- 
duced by  basic  acetate  of  lead  containe^l  C^*H*0'*,  7PbO  (tm'tersaures 
JiUioj-ifd^  therefore :  van  KcrckhotT),  Iladow  observed  the  evolution 
of  ammnnia  on  "vvarniing  pyroxyUu  with  potaali-lcy.  In  the  cold  tbcrc 
Ja  alowly  formed,  witliout  evolution  of  gas  a  brown  solution  which 
educes  BJlver-sahs  and  contains  oxalic,  nitroua,  and  nitric  acid,  to- 
'gether  witli  a  peculiar  acid,  Ihulow's  pfpoTi/iic  add,  wliicli  a^jceB  ia 
its  properties  to  some  eKtei^tuith  eaccharic  acid, — The  alkaline  flolu- 
tion  of  pyroxylin  precipitates  silver  from  an  amnioniaca!  solution  of 

I  silver,  as  a  Ttiin<»r  on  the  sides  of  the  vcbkcI.  (Yohl,  DtugL  112,  237), 
15.  Pyroxlin  ia  completely  converted  into  cotton-wool  by  alcoholic 
Cf  hydromlphaic  of  potmsium  ill  the  COUl'Sc  of  24  hoUTs.    (lIaduT\',  comi). 
p.  174), 
^1 
tra 
sai 
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16.  A  concentrated  watery  solution  of  protochlomk  of  iron  in  excess 
ts  upon  pyroxylin,  slowly  in  the  cohl,  niore  quickly  when  heated, 

ransformiu^'  it  into  ordinary  cotton-wool.  Ferrous  acetiito  ocIh  in  tho 
same  way,  but  coiivLTts  the  nitrogen  of  the  pjToxylin  into  anuuonia, 
(Btchamp.)  The  regenerated  cotttm-wool  has  the  com|>oaitiiin  and 
all  Uie  prof>erties  of  the  original  cotton-wool,  and  may  be  again  coa- 
verted  into  pyroxylin  aud  reduced  a  second  time.    (Becbamp,  comp.  tho 

.  173.) 

17.  Pyroxylin  evolves  all  its  nitrogen,  iu  the  fomi  of  nitric  oxide,  by 
contact  with  oil  of  vitriol  and  mtlullk  mercujy,    (Crum.) 

18.  Tt  is  decomiK)aedby  boiling  a-qnGOiiR  permanjanate  o/jwta^h  with 
formation  of  nitric  acid,     (Cloca  &  liuignet,  CompL  rend*   47,   172;  J, 

Chan.  76,  5010 

19.  With  common  cftmphor^  fiit  oikt  w'^-f,  or  rmns,  pyroxylin  forms 
dark  brtiwn  eolutioiifi,  which  give  off  nitrous  (n:itl,     (Ifartig,    Untei** 

hujiijen  uber  ^Sc/iMiMAauHtBcw/^^j  Bratiuschweig,  J847.) 


^H       Covihimitiong*     Pyroxylin  in  insoluble  in  water^  and  rcmaijis  uu- 

^Bcbangcd  when  boiled  with  water  for  a  long  time.  (Pelouze.)  After 
boin^  kept  for  y  weeks  underwater,  it  iB  found  to  be  unaltered  on  dry- 
ing (Dc  Vrij  i   for  decamposition  by  henting  with  Btcam,  see  p.  176)4 

It  absorbs  fiuGride  of  boron  Avithoiit  change  of  colour  or  loss  of 
inflamraabihty.  If  it  contains  unaltered  cutton-wool^  it  explodes 
by  contact  with  fluoride  of  borou,    (Berthelot,  N,  Ann*  Chim.  Phjf9* 

^Sa,  58.) 

^m      Insoluble  in  aqueous  cupramtmtm.    (Scblossberger,  J.  pr,  Chem» 

1^73,  5730 

InHolublc  in  glacial  acetic  acid.      (Schoiibeiii  k  Biittger,  De  Vrij.)' 

»Pyi'osj'lin,  prepared  with  nitroeulphuric  acid  diluted  to  a  certain  point, 
diBfiolvee  in  glacial  acetic  acid.  (Hadow;  see  p.  173.)  —  Fonns,  with 
ttcttnue.  a  transparent  jell}',  wiiicb  ia  ciardled  by  water.  With  a  large 
quantity  of  acetone,  it  forms  a  perfect  solution.  (De  VriJO — Insolu- 
ble in  chloroform,  (Magnes-Lahens,  N,  J,  Fhann.  IG,  353.  —  Lepage,, 
,      y,  CAfw*.  ftte'd*  25, 1470 
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(jr.  X  n«m.  14,  tts) 

witk  16  jMi.  ether  ttod  adds  I  pC  bIoM; 

Itf  liS)  canloT*  19  pts.  «tlier  und  4  piL 

'  >r  Of  «|W  ^.  6-7  l0  0*76  (  T^niiigw 

24,MlXiO  pts-e^eraMi  1  pC  •k»bol  of  90  a  c- 

IJOi^  ^to^tiiiHi  di7»  tnui8|»reuU  And  d««Ue 

uywMjfci  hr  m  hm$  tioM  wiili  warm 

CMT  wlMtiw  after  aloiviiir  it  to  mi  ' 

Tbe  trtihlni   is  ouoiplelcly  soluble  in' 

alooboL  awl  it  m4  anbirat  lo  ijififinw  dBoompoaitiom 

0^jh]ifian4bB  fe  i^niiia.    (Sn^hriwnin,  i^.  /.  i^Un*.  14, 
Tbe  maiihw  lafft  by  tke  wponttm  of  oaVadioii  gitaa  off  ml  rmnea^ 

RXfsIodes  with 
A  lAr.]L?e  quantity  of  watf  r 
dtrftatMt  fRsm  tba  aolatiaa  tatJanHwaWe  tfock*  t>f  p^nroivlin  di-viii 
itripmKH'd  fltroctore.  (DoaMXite  ±  lUiiarl  Ma^ma-Labcnn.} 
rvaidoo  left  liv  tbe  eraporatkm  of  oolQo&m  ia  inaotuMc  m  wuu->r  and 
iM)iiooua  tnqmyff'rff***  {Sebloaibfli:^  V:  jtr,  (»em,  73.  373.)  CotVx 
dum  iliM^a  ik4  Kv»4nc  torbid  when  mixed  with  alcolhil  orrtbcr  (MaanV 
luU  M^Ndifim  after  a  time  to  a  joUf  if  mixed  wtth  ^  or  |  pt.  cblorofora. 
I,,  OUm.m«ULS$,  147.) 

Ji  doia  Boi  dbwolre  In  ether  ooatAmuijc  from  -f  to  |it 
In  nitne  tihtr,   or   in  auHMcAlothbaMif  rme  «cA<r.      WM 
arii/  and  0^  <sr  ia»%    it  fravu  Bliffbtljr  flticl^  aotatiMlb 
Irfihoaa.) 
dUHulvcm  til  mtHhyi^iK^    H^tr,   and  in   OHh;^  «(4«i^    (Bktil» 


dmnff  (Doiaoaie  M  IMmA  aad  00011 
at  about  115'  (O-^  raiA  fel.  10«8t 
elnitatva  fRsm  tbe  aolatni  hrffcanHwaWe 
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jchonbfiii  &  Botteror,  IVloiizoj  comp.  p.  173-)  P^TOxylin  swells  up  to 
tfi  jolly  in  at.'ctic  ctnor,  which  louvea,  by  evaporation  on  glaes  plates, 
white  pyroxylin  devoid  of  org:aniHed  structure,  and  thin,  wlioii  treated 
evtni  witU  w?ak  alcohol,  losoa  acetic  ether,  and  on  drjnng  remiihia 
liehind  as  a  p>wdL'r,   (llartig.)— The  Bolution  ia  not  eticky.  (Magnee- 

kLahetiH,  Livoiiiuit.) 
Fyroxylin  is  iiisohiljlc  in  oil  of  tnrpentme,  (Magnes-Lahens.) 
Pyroxylin  caniint  be  dyed,  or  only  imj>orfc'Ctly,  But  jiy^roxylin 
SFliidi  ftE  partinily  deconipoeod  by  luri^  keeping,  or  cotton-wool  ivhidi 
i«  incompletely  converted  into  pyixsylin  by  imnriension  in  nitro-enU 
phnrii*  acid,  talcs  more  bnlliaiit  colours  when  dyed  than  conimori 
;otto[i-wool    (Kuhlinanu,  C^mpL  rcnd^  i2,  673  and  711). 


Tmiicui. 

ciiHiftQio  o^  c*'n*'o»'. 

'.  Schmidt,     (11^45.)     Zur    verfflcicfiendfH   Pht^Mogle  der  wirbclft'sat 
Thiere^  Brannschweig',  1845,   ^2*,    Ann,  Pharnx,  54,  318. — Jn  pr, 

twiG  ^  KoLLiKER.    J.  pr.  Chetft.  37,  439  j  Compt.  rtiiul.  22j  38. 
^UMAS,   Edwakd^t  BoTigfliNGAULr  &  Paveh^     Compl.  i^nd.  22»  581 1 
Aitn,  i<ckrw.  rutt.  1840,  23S. 
BEnriiELOT,     Compt.  rend,  47,  227 ;  JV".  Ann,  Chm.  Phj$,  56,  149  ;  J?f>. 
Chim.pure,  1,  tjy  j  J.}>}\  C'Jmi,  7G,  iill  ;  P/tarm,  C^ntr,  18&6,  675. 


I       BIkotctccI  by  C«   Sobmidt  in   1B46;    disiuigiiiihad  froia  eellulou  end  n«m«d 
J\micin  bj  Bertfaelot, 

Occtirrence.   Comp,  Ilandbuchj  viii.  473.  —  In  tho  Ascldiae  (Tnnicftta, 

eimork) ;    in  the  mjiiitlG  of  PhaUtma  jnamilhiris^  and  Fru^tuiia  naliua 

[Schmidt),  in  all  Tunicata  (Piudhmij,  tnamilitit-ijs^  P,  inlcstiriaiisy  P.  imn- 

-Am«,   Ci/Ttthia  pnpdhtdf  CkivaUina  Upadiforntis^  Diotmui  vtohtcta^  Boi- 

^ihis  Poh/ci/clfiSt  Pt/rosoiita  gigantm^  Stdpa  imirima  \^lfandh,  vnu  Zoaehem. 

^73]),uot  in  the  lower  animals,  as  Folt/pcs,  Mcdwir^  and  Mc/!iascti  (Lijwifj 

illiker) ;  in  tlio  outer  envelope  of  certain  Tunicata.  {Cjntfm  popil" 

i).     (Bevtbclot,) 

Prfparathn.    The  onter  envelopes  of  tho  tunicata  are  treated  sue- 

•Bsively  with  water,  alcnhol,  ether,  dihitc  acid  and  aqneoua  alkali 
(Schmidt),  ur  Ibcy  nte  boiled  for  soine  hours  with  concentrated  hydro- 
cKliMic  »cid,  afterwardH  with  aqucons  potash  of  sp.  gr.  l"28j  tlieu 
wiitiLcd  with  water  and  dried.     (Bcrthelot.) 

fcJVo;Jer/t>*,     White,   translucent,   vci-y  soft,  with  eomewbat  of  a 
sarly  luetrc  (Dutnas,  &c.),  of  the  external  unaltered  fomi  of  theenve- 
pes.     (Lowi^  i&  Kolliker.)     Tiinidn  prepared  from  Phaltusia  mamilla- 
ns  forms  au  agglomerate  of  lar^e  ebapclcss  ceLla.     (Schmidt.) 
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SduaUU           " 

PkaUMtia 

PntitmlU 

memUUTu, 

M/mc 

C^ 

- 144    «. 

....    44-44 

45'S8    . 

46-19 

H»    

..«     20    „ 

....      6-17 

6-47    . 

. 6'63 

O*    

IGO    ... 

..„    40*39 

4g'l5     . 

4?-l& 

C»H»0»..„. 

« 324     ... 

....  100-00 

.. lOOOO    . 

WW-OO 

Loirig  &  Kalliktr,  Dumu.  ftc 

aitpniftvm.  papillaia,        mamHUtriM, 

C»»„„.,„ ...„ 43M0    43-20     4  4*5 

H*    „„ «..„       5-6a    -»,...      6J6     6  4 

0»    ^„ „...    50-92     „     50-64     „.     49*1 

C»*H»0* „.„„ lOOOO 100  00     .«.»..  100-00 

AoeordiBg  to  Schmidt,  and  liOwig  &  KuUikcr,  tanida  is  ceUalow  or  kilted  l»i 
lose ;  accordiDp  to  B«rtbclot,  tl  ia  isomeric  niih  ctllulose  uid  iLtutlogtias  to  cbiCU* 
enrelopef  tmted  with  i^uvous  potuh  and  then  wiLh  hjdrocliloric  acu),,  ktill 
fTom  3'2  to  3'3  p.c  oiCrogcDp  bat  iik«y  b«  obtained  ^ce  (rom  nitrogen  by  In 
wi(h  2  p.c.  jwtash-lcjt  next  «ith  25  p.e.  potuh-Ie^,  and  lutly  with  ftqoeoM  hj^i> 
chloric  >cid  of  the  itrength  of  1  p.c.     (Dumas,  Jcc) 

Decompomtions,  I.  Tuniciii  heatetl  in  a  ^laas  iv\m  is  cliarretl  withuut 
losini^  its  fomij  evolving"  tlie  sitien  of  bnnun^  vegvlablo  tissue.  Hpfttod 
in  the  ««■  it  bums  awav  qiuckly  and  compk-tcly,  — 2,  ReioainB  iaul> 
tercd  when  heated  witli  v«ter"to  aOO"",  (Schmidt.)  —  5-  It  f  '  1 
pale  yellow  when  boiled  with  akohoUc  iodine;  if  then  nioi>  i 

oil  of  vitriol,  it  is  coloured  violet, —  The  violet  ci.»lour  is  lolluut-ii  Ijr 
BohUion  of  the  tissue,  which  at  the  Bame  time  loec's  it«  cttlonr,  while  a 
m^at  number  of  yellow  corpuscles,  previously  €ncL<M»ed  bet^cei)  ibc 
fibres,  become  visible  under  the  micrOBCope,  (Dnmae,  &c.) — 4.  ^H 
decomposed  by  iKiiliiig"  for  Bovtml  hours  with  dilute  nkric  aeid. 
(Schmidt.) — 5.  Dissolves  without  coloration  ha  cold  oil  of  rdriaL 
(Dumas,  &c,)  The  solution  diluted  with  a  iarg^  qu:»ntity  of  water 
contaiiiH,  after  nn  hour's  boiling,  a  substance  whose  nature  haa  m4 
been  dcterminod,  together  with  sugar,  wherefore  the  boIuiIuu  uctitiv 
liaed  with  chalk,  filtered  and  concentrated,  reduccfi  potitgwiu-iartrufr  -  f 
copper,  tumn  brown  when  boiled  witli  potitsh,  and  ferments  in  r 
witii  yeast,  forming  carbonic  acid  and  alcohol.  t  R  riiu  i 
6*  Tunicin  is  not  affected  by  dry  fittoride  of  loi^n ;  with  : 
lx>ron  it  liquefies  and  then  gives  with  water  a  solution  vw*..  ii  i  u.-...^ 
traoes  of  sugar.  (Berthclot.)  — It  remains  unaltered  by  dilute  onA, 
ct'en  when  boiled  with  them  for  weeks,  or  by  boiling  pofar*-f~ 
(Berthelot) 

U  diKsolves  slowly  in  concentrated  nitric  and.      (PrV^  '  '* 
Bolvcs  with  difficulty  in  aqueous  aipramtmymn*    (Schlo.s> 
Chfm,  73,  37-tO 

lueoluble  in  tvat^',  alcohoU  glacial  acetic  ock^  or  etk^r,    (DcTthdot) 
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Glycogen. 
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Cl.  BtRNARP.     Compt.  rend.  41;  461. —  Cornpt.  rcJid.  44,  57S  and  1325  5 

J.  pr.  Chem*  73,  251  ;   absix*  Kopp^s  Jahresher,  1857,  552. —  Compt, 

reiuL  48,  77,  G73  nnd  884. 
IliNstN.      WurzL  iuM:.  VefhautU.  7t^l^,— Archiv,  Jur  pathoL  AnatO' 

mkj  9,  214 ;  ubstr,  Kopp^  Juh-edfcr,  1857,  353. 
Sanson.     Compt.   rcjid.  44,  11,^0  and  1323;     olmiT.  Kopp^s  Jahrtshcr^ 

18o7,  553.™  Compt.  rend.  40,  140  and  :}{:}. 
ScniFF.    N.  Ztitcfir.  fiif  phf/s,  IleUhiftfk,  1,  2G3. —  Ctmipt.  rcntL  4H,  880. 
ElJo.  Pelouze.     Compt.  rencL  44j  1321  ;  •/.  yjr.  Cfiait.  73,  249;  abstr. 

Kopp*i  Jiihre^l/er,  1857^  553. 
BONCET,     CWjjr.  rend,  45,  133  and  573  j  abetr.  Kopp*s  Jahrcdcr,  1857, 

554* 
TCgirrTi^.     Heidelh,  natwii\    Vci-handl  185S,  Jail,  i  CA^i-  (7cn(/v  1858, 

3^K» ;  abstr.  /roy?j/s  Jahresba:  lB5a,  570. 
PoGGiALE.     ^.  y.  P/tartru  34,  91);  Kopp's  Jafiresber,  1858,  56*J. 
Pavt.     i^,  P/f(7.  J/fi^,  J.  17,   142;  /.j>r.  C'Atfm.  77,  354  j  abstr,  i?c/J, 

Chim.  purf^  1,  23(5, 
GOBLP  Besakez.     Ann.  Fharniu  118,  227. 

[Tlie  chfimieat  oatare  of  glycogen  is  trcotod  of  olro  Handhuch^  \\\u  Zooehem.  74, 
385  antl  550.3 

GlyktiQiHy  Glykot/entu^tan^t  thicriichet  Am^iumi  Mstiere  am^laciff  Gi^cogene; 
Htpodn^ — DiMotered  Kid  inTesligated  by  Btrawd, 

Occnrraice.  Iii  the  liver,  (Bemarc!,)  In  tlie  placentfi.  (Bemardj 
Cornpf-  rend,  48,  77  and  673.)  —  In  the  umbiiioal  membrane  of  birds. 
(SerreH,  Compt.  rend,  48,  8C.)  In  gramiiiivora,  tliti  liver  gentiiuJly 
containa  g^Iyc^g't'nj  which  is  unly  found  iii  tbe  other  nrgans,  as  in  Iho 
muscular  tii-Hh  cif  liorHe«»  when  the  imimult?  have  an  ubundancc  of  food 
rich  in  fttarcli.  (Poggklc.  —  comp. //aM//>«tA,  viii.  Zoochem,  385.)  —  In 
rabbita  tbo  liver  contains  aa  much  as  2  p.  c.  of  glycogen.     (Kekul^.) 

Frcparathiu  1.  The  liver  of  Iho  quite  freshly  killed  animal  la  cut 
into  sma!l  |>ieces^  Immerst^d  in  boiling  water,  pounded  and  boded  for 
nbotjt  an  hour  with  asmnllquantity  of  water;  the  hqiiid  in  then  f+trained 
off,  the  residue  squeeKed  out,  and  the  tiltrate  precipitated  with  4  or  5 
ijieaaurcH  nf  alcohol  of  38"  to  40°,  The  yellowinh  w*nitc  iioeks  are  freed 
from  8u;^''araiid  soluble  btliarymatterby  washing  with  a  larg'o  quantity 
of  ateohol ;  and  from  adhering"  nitrog-enous  Bubstances,  by  boiliug"  for 
^  an  Lour  to  1  hour,  with  eoncentmled  pota&ii-!ey»  whereby  they  arc  de- 
composed with  evolution  of  ammonia  ;  the  Holnllon  is  then  mixed  with  a 
email  i^uantity  of  water>  filtered, and  precipitated  with  4  or5  measures 
of  aloohfd  of  an''  or  40''.  Tlie  precipitale  is  freed  from  notaaUby  watth- 
in^  with  a  large  quantity  of  alcjjhol  ;  it  in  then  difisnlved  in  a  ymall 
quantity  of  water,  tlic  solution  ncntralii^cd  with  acetic  acid,  and  again 
preoipitated  with  altxthol.    Purer  glycogen  ia  thus   precipitated^  wliile 


edmOarty  <*hM»^  gtycog^en,  mt  into  t  sqImUhoc  eoi 
dextrin,   '  -  sogv.    (Bcmanl.)    Tbr  sug«r  so  produced 

tical  wit*  ^igar-     (lirtllHol  «  Hr  Ltira,    f^lm;T^  jvnr/.   4 

HiiHtni'  at  in occaMODcd  by  itiwi 

iJn*  fi'nii'  midckI  in  the  MixmJ.  h  .\a.     7\ 

iiinl  only  pnnluooa  mi^ur  :ift*.TOJnt!nu«.*«n.>«»ilin^,     (1\,     .;  ., 
AiMiiHMm  (^lyrogrii  is  imnirlialfly  ronvrrlril  iuln  sn^ar  Iiy  9 
•formation  iakvn  plaoo  vi*rY  hKjwIv.  or  t*ot  at  nil,  in  j 
addi  canstio  4>r  carbonated  aUuiIis.    {Pavy.)    If  tbe  ^i 
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dncd  in  a  concentrated  decoction  of  liver  or  ninBcnlar  flesh  fu 
T^armed  with  Baliva,  it  ferments  on  the  auheequent  adrlitiou  of  yeast. 
(Poggiale.)  (jlycogcn  which  has  not  undergone  this  prolixixiiiary 
trtiatment,  docs  not  ferment  uu  addition  of  ye^^t*     (Bigi'uard.) 

2.  By  roastintfj  glycogen  is  converted  nito  a  substance  Bimilur  to 
destrin,  (Benmrd.)  Tho  dextrin  formed  thug,  or  according  to  1, 
rutatea  tlio  |.thinc  of  pulaiiaation  towards  the  rig-ht,  does  not  reduce  an 
ulkatini.'  Hohition  of  cupric  oxide,  is  not  coloured  blue  by  iodine,  and 
does  not  ferment  >r1th  yeast.  It  givcaa  clear  solution  with  water,  not 
^^ivith  strong;  alcohol.    (Bcruard.) 

^P  3*  Yields  syloidin  when  treated  with  concentrated  nitric  acid;  and 
^  o.\alic  acid  when  boiled  with  dilate  nitric  acid,  (Fcloiize.)  If  concen- 
trated Ttitric  add  m  poured  over  f^ilycog-nn  dried  at  lOO'',  Bolution  tnkcs 
place  after  a  few  moments,  and,  if  water  is  iiamedialely  added,  a 
^quantity  of  syloidin  is  obtained  amounting  to  130  p.  c.  on  tlte  glyco- 
^n^Mi  employed.  If  tlie  nitric  acid  solution  ih  allowed  to  t^land  formomii 
^Ktiruet  water  precipitates  a  smaller  quantity  of  xyloidiUj  and  after 
^ncveral  days  none  at  all.  (Pelouze.)  ^-4.  Glycogen  docs  not  reduce  an 
^Bftlkaline  solution  of  cupHc  salts.     (Bernard.) 

^^       Comhrnuiious,    Glycogen  forms  an  opalescent  solution  with  nwicj*, 
(BcruartJ,  Kekule.)^ — -In  the  absence  of  ferments,  tlio  solution  uiidcr- 
^■goes  no  Bp*>ntancoU8  alteration  on  stancling'.     (Bernard.^     Oti  evapo- 
^padii^  the  enlution,  the  g-lyco^en  separates  out  in  films.     (HenReri.) 
^■According"  to  Bei'uard  and  Lehmuiin,  the  Holution  i»  precipitated   by 
^Kaccik  ucid^  according*  to  Lochner  and  Gonip-BefiancKi  it  is  not  precipi- 
"  tAted  by  acetic  acid,  Init  is  rendered  clearer  by  it,  accordiiig  to  Ooni(i. 
loiiifte  coSom"B  it  violet  or  bright  browii-red,  seldom  pure  blue  (Ber- 
nard), violet  or  oftcnewt  red-l>rowiK     (Kekide.) 

It  is  pnrcipitated  from  solution  in  water  by  b<mc  acetate  of  Uad 
(Bernard);  not  precipitateil,     (Ffonaen.J 

tit  is  quite  insoluble  (Bt^raard),  nUglitly  soluble  (Ilcnfwti)  in  alcokoL 
Animal  charcoal  precipitutet*  it  from  solution  In  water,     (Bcniard.) 


Dextrin, 


[i>4jjiaO»  or  C^ITiiO". 


ft 


52,  72;   Schw.  66,  169; 
Poj'y,  32,  182,— jlnn. 


Biot&PerSOZ.     (18S3*)     Ann,   ChifTU   PhifB, 

Fo^ff.  32,  100 ;  Amu  Pharm,  6,  209. 
Alluv  &  PersOZ,     Ann,   (Jhim,   Fh^s,   53»  73; 

Chim.  Pht/s,  56,  337, 
Patjcn.     J.  Chifti.  met!,  0,  604,  549,  and  572.  — -4wn.   Cfnm.  Pht/s,  CI, 

372  ;  f!5,  225,  and  2^54-.  — i\^.  Ann.  Sc.  Jtat,  Botan.  10,  85,  and  170. 
Or^Df-VAUHY.     Atui,  Cftrm.  Phifs  tlO,  C*t. 

jAfQiTKLAFN.     N,  Ann.  Chiiii.  Phfjs,  8,  255  i  J.  pr*  Chcm*  30,  477*  j 

B^ciiAMi*.     Vvmpt,  reniL  01,  256* 

BrUhhgum^  Amidtne  (ChcTreut.),  Comme  amidane,  Gomme  dejtirina  (Pajen  Sk 
Pcrsoz).  Derfrine  (Biol),  Leiocomtur  ;  SlHrkf^ummi,  Dextrin ffummi.  —  B^hatn|i  dis- 
Ltin^ttiibe*  betwwa  dexirine  de/fcuiv  and  dextrine  dt  fiffJi^r, 


^_^«  Id  »3  Bt  c.  (AAn, 
ITa^&SO);  m  die  loBon  ttd 


^r^^m^i. 


to9Hr«r»r.    (F^^CA.) 


*  ivn  ooftoar  and 

lift  praMBoe  of  wsio 

tvA  dned  st  150°  jidib  ^^ ^ 

f«r  I  bovtoilO'^orSH'ttM 

sr-dned  stanA  iasas  iiiliiiii  stwdi  At  the  Mine 

J-fr.  OmlCI^U— 2.  Bsram!nld»ir^bMtn«to 

(cQ^  traon  are  fisved  b?  Mits  2,  or  inxn  aO  to  M 

of  w9lar>    Ofiwc»r)    %  bctttM  vHk  waier  to  UO" 

^wi.  Obnii.  i%v.  73,  187). 


3.  By  tltf  Mtkfi  of  ad^  w  of  cxU  dl  of  vitriol  (^jmX 
dUttte  aolflraric  add  at  6S*.    It  ia  fcnicd  more  qmcUjr  tad  at  a 
tcmpcraticre  bj  the  adioa  of  sttotig  tfaaa  b)r  tnt  of  vory  dttalie  nt* 
plianc  acid;  bf  ooo^oed  boXng^  of  the  iDaUm  it  is  tnuMfonacd 
into  gtoooae.    (Bbt  h  Pereoz.)     Bj  cfilute  niiric  add.    (BifH  A  Pcnmi 
P. 
for 


(^■^«rn.)    By  hcatiii^  irifih  \  pt.  tartaric  acid  and  5  pta.  water  to  136* 
or  lui  boor  m  a  Papiii's  dige^r.    fPftyen,  i/.  Fkarm,  7« 


267.) 


4.  Ay  digcetioD  with  aqucotts  olkalL    (P^iycQ.) 


h,  B 


»if. 


the  actioD 
arryO 


of  diaataae  at  00°  or  75%    (Payen  & 


at 


0.  Hy  tho  ftcti'>n  of  Ban-liglit  on  fttArcli^pof^to.  (St.  Vicfcv  k 
CorviMttrt,  fVm/^r.   rtm/,  i%  36ft;  ^nn.  iVirtriw.  113,  112.) 

In  Ihe  modort  of  fomnitirm  J  U*  3.  fht^  firtimtion  of  dextrin  in  bi^ 
reded  by  thnl  of  h'^IuMc  ntarch.  Comp.  pp.  ^2,  ^4,  aiid  lo2.  (Maiichfcfi 
Deohaujjn)     Su^'^nr  m  fniiin  d  at  the  Piuiit;  time  as  dextrin  in 


8  to  5.    (Mumruliw,  — Comp,  pp.  85,  OC^  unJ  DK)  —  Acoordbg' lo  Mi» 
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I 


I 
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{P^3*  If^^T  64S),  dextrin  (Mors  in  its  properties  according-  aa  it  is  pre- 
pared with  malt,  with  dilute  Rulplnirjc  acid,  or  by  roasting, 

B.  From  Ceihthse.  Jly  the  action  of  oil  of  vitriol.  (BmcoimotT 
jinti^  Chim^  Phtf^,  12,  172.  —  The  di'sirine  <h  h'fpimr  rt(>  obtained  pos- 
fiesBOH  most  of  the  properties  of  (kxfrine  ih  feculcy  but  has  a  differont 
i't*t4itrn^  power,  and  fomifi  a  dextrine  nUrique  ligncHx  winch  differs  fram 
bbiitroik'Ntriti.  (Reehanip.)  —  Act^ordirig'  to  Mulder,  the  dextrin  of 
vegetable  juices  ia  formed  from  cellulose  or  a  similar  subBtance  under 
the  inSuencc  of  dia^toBe,  and  m  frnther  timiBfornied  into  starch  and 
sugar. 

PrepaMtiofi,  1.  Sturcli  la  heated  in  a  flhallow  veKBcl  with  a  doubla 
bottom  (the  intemiediate  space  Ijein*^  filled  with  hcat(?d  oil)  to  150 — 
IGO^,  %vith  roatluual  atu-riiig,  until  Hbegins  to  turn  yt.'ilc>w  ;uid  becomes 
Bolnblc  in  water*  {British  jwm»  or  i.f/of*?mme  of  commerce.)  —  In  ordcT  to 
piirify  it,  it  is  re^icatedly  waBliod  witli  cold  and  hot  alcohol  of  sp.  gr, 
0*843;  dissolved  b  water  at  90^,  and  precipitated  with  alcohol;  the 
jprecipitate  again  dissolved  in  hot  wattir,  and  the  filtered  sftlution  eva- 
porated to  dryness*  (Payeu.)  —  2.  One  pari  of  Rtarch  is  acted  upon 
with  J  pt.  oil  of  vitriol  and  2'8  pte.  water.  The  add  is  mixc^l  with 
j*art  of  tlic  water  and  the  starch  RtliTcd  up  with  the  rest ;  the  diluted 
a<:id  is  gradually  poured  upm  thu  slarcli,  and  tlie  mixturt'  ia  kept  for 
some  time  at  00°,  The  dextrin  ia  precipitatt^d  by  alcnhol  from  the 
clarified  solution,  (Biot  &  Fcrsoz.)  —  Dextrin  eo  prepared  cannot  bM 
puriGed  Trom  sugar  which  m  foniied  at  the  same  time  and  adheres  tM 
it,  except  by  diseoWhig  it  at  least  ten  tunes  in  water  and  precipitating 
the  solution  with  alcohol,  which  should  not  be  employed  in  excess, 
(Payen>) —  The  solution  obtained  b3'"  boiling  starch  with  acid  contaiusj 
immediately  after  it  lias  become  clear,  but  little  dextrin,  but  a  largo 
qtjantitv  of  suhiblc  fftarub*  (Maschke,  J^  pi\  Chem,  (U,  L) — -nofmauii 
{DingL'U^,  320;  Chem,  Cenh\  1853,  :)0') ;  A',  Br.  ArcK  98,  11(>), 
exposes  corn  with  1*5  pt.  water  and  O'Ol  to  0*02  pt,  oil  of  vitriol  to 
high-prcsRurc  steam  at  107" — 140^  for  2  or  3  hours,  lu  an  air-tight 
mash-tiri^  p^m's  oFf  the  liquid,  satiiratcs  it  with  chalk,  a:jd,  after 
allowing  tlie  precipitatt^  to  scttlp,  decaut8  and  cvaixjrates  to  drj'tiesa. 
-^3.  Starch  is  moistened  with  O'i)02  jit.  nitric  acid  and  the  requisite 
quantity  of  water,  formed  into  cakes  which  arc  broken  up  after  being 
allowed  to  dry  in  the  air,  sjiroad  ont  in  shallow  layers  in  a  chamber  sup- 
plied with  hot  air,  gradually  heated  to  80°,  and  at  last  dried  at  110''. 
(Paycn.) — 4.  Starch  is  digested  for  12  hours  at  50** — 60**  with  5  p,  c 
potash-  or  aoda*lcy  %  the  clear  eolutiou  ifl  neutralised  with  acotic  acid, 
and  precipitated  w^ith  alcohol.     Purification  as  in  2*    (Paycn.) 

5.  Five  partfl  of  aprontcd  barley-malt  with  400  pta.  water  at 
25"*— 30°  are  slowly  heated  to  GO^,  100  pts,  Btarch  are  added,  and  the 
mixture  u  kept  at  t)5^ — 75°  for  about  ^  an  hour,  or  until  the  liquid^ 
which  is  at  tirst  niilky,  has  become  clear  and  perfectly  fluid,  it  l>eing  kept 
Btirred  all  the  time  ;  the  tcinperature  is  then  quickly  raised  to  95"  or 
100**,  t^^  destroy  the  activity  uf  the  diaatu^  \  the  solation  is  filtered 
when  cold  and  already  clarified  by  snbsiilencc ;  and  the  filtrate  evapo- 
rated at  1 10",  the  scum  which  foniis  on  the  Hurface  being  skimixied  off, 
to  a  syrup  which  stdidifien  to  a  jelly  on  cooling,  and  is  then  divided 
into  tbifi  laj^ers  and  dried  in  a  current  of  air  in  a  drying  oven.  The 
product  is  purified  by  precipitating  the  concentrated  aqueous  solution 
with  alcohol;  treating  the  preui])itatej  which  conBiBta  oi  AklVcVuVi^^ 


JS» 
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amall  qnaiitity  of  Btarch,  with  wftteff  whj^  diaioIveB  the 
aitd  again  preci|ntatinj^  irjtb  alcohol    (Pajnn  Jb  Ponox.)  —  E\ 

l>ar!ey-raalt  may  a\mt  bo  miset!  with  7  pts.  •— •-  - *  --^  .»..  n..  », 

in  the  wat^T-butli   t^>  65^   with  constant 
initiutcft;  A  pt«  animal  charetJiU  »ddcd ;  ilju  mjiuM  nn-rro. 
the  wat*>r-bath  to  GO",  and  etarch  &di)od  to  it  as  above.     1 
thus  obtained  is  very  whiU\ 

In  order  lo  oMaiti  dextrin -syrup,  twice  the  quantity  of  nuUl  h^ 
cated  above  must  be  used,  and  tbe  mixture  must  be  digest^- ' 
65"^  and  75°  for  a  lun^f-r  tiuit",   until  tt  in  no  lotij^or  colootx 
iodiue.     (Payea.)     The  dcxtrin-syrup  pr*  tditaiiied  is  procipitutt^  u'-.u 
alcohol  of  95  p.  c.|  aiid  filtered  \  tlie  reaidue  in  ilinmylvi^i  \n  ^  pt«.  w«r<r 
at  75^ ;  tbe  solution  is  sbaken  with  animal  f  aa 

bonr,andfiltcTed;  andthc'fiUratciaevnporuN  ■  .rrr.j 

—  Starch  is  dig'eNt<;d  at  70^^ — 75^  with  0'02  pL.  ihaataAe  auci  6  pta.walcr, 
until  the  liquid  is  no  htn^er  cnUmrt'd  Mue  by  iodine  i  it  ia  thea  filtcf*^ 
and  ev&|)oratcd »  the  res^idue  freed  from  >ugar  by  exhanatkio  wilk 
lilcobul  of  85  p.  c,  tlicEi  dififiulvcd  in  epirit  of  30—^5  p.  c.  s  aad  tbt 
Bolutiou  filtered  from  tbc  uudiaaolved  starch  ia  cTaponted.  (Pajta 
&  fersozu) 


Propejim.     Solid, brittletculoarlesa  or sUg'htly  r^ibnircd,  ti 
gWDJDj  maee,  reducible  by  trittirutii^n  to  a  while  iKJwdt*r  wluch' 
between  the  fiugers,  (Payen.  /.    C/iim,  med,  2J,   427^   »{».  gr.  1 
(Payeu.)  —  Tasteless  (Paycu,  Guerin-Vany),  hw  m  awccti.h  cumiT:,  r. 
(Bouillon. Li^rvtf?) i  inodorou«,  pennauent  in  dry  air,  and  ut  I' 
rin-Varr^'),  —  SpeciBc  rotatory  power  [aj  =  138"?''  to  the  rigi.L,  —  . 
(Bechamp).     Ttoutorr   [wwer  of  DtJFtrine  de  Liptevjt  [a]  a  88"9*  to  thf 
(B^champO  —  Neutral, 


/h  vaewft 


24  C 
20  H 
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144 

20 


.«     44*44 

,„.      8' 17 
....     49  39 


Pajva  ac  PaigoU 
> — ,     43-SI 

6'6a 

50-oa 


CWH«o» 
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lOQ'OO    100*00 


Payen. 


24  C  

20  H  •••*•»» 
20  O 

a. 
,....     42-54     .. 

6-22     „ 

il-2i     . 

,.     4363     ,. 

..      600    « 
..    6087     .. 

c. 

-  43'64    ,. 

-  627     .. 
„    6009    „ 

-    «-27     ...     4IU 

^.    fin  _    60O 

»    iQ'62    ....     4rva 

C"H«"0»  100*00     ,..  100*00 


lOO-OO 


lOO'OO 
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i.  dried  at  90*  t  ^  °^^  pr^diwta  at  100"  b  raeoei  C^jen.) 
fl.  aod  A.  ]ire|iu«d  bj  (1)$  c.  from  comincrvial  dc&tria  and  punAcd  u  Id  tl)| 
1>r«parDd  from  aUrch  wltn  cuU  j»U  of  vit^ial  {  «.  b;  (4), 

Dfcomposttions.     1,  Dextrin  htdttti  ti)   120" — ItJU '    l>ec«>nics   palt 
*     '„  j^ivea  off  water, and  Hetjiiires  tlmiiiriell  of  totuiled  bruad;  aft 
a-finiir'n  healinir  t(*  14*V — 150**,  it  usHimica  a  d.    ;.  -       It 


iiirn  healing  t(*  i-i*j  — loii  ,  n  uBHumca  a 
I  idtwrun  homV  hnilijig  to  iy;»'-^y(K>%  it  bet 
t  m«Uiii>f  nr  losing  ita  Irium|i4ireiicy ;  at  tth"^  \\  U 
146",  it  swellii  up  tftrouijty,  tuiua  yolluwiwh  bnjw  i 


Itowfl 
liithS 
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HBWo  acidf  carbonic  acid,  carbiircttcd  bydm^en  j^ad  other  ]>rodu€t3. 

(OaL^rin-Vany), —  Wlieu  thrown  on  red-liot  coals,  it  burna  like  Riim 

(Bmiillon-LngTangi:;), —  2,  Treated  with  ttc'tnc  acid,  it  jnclde  oxolio  odd 

( Roiiillf »n-Ljigra[jgo,    FurnteDbLTg),    no   inucic    acid    (Gncritj-Varry), 

^^rohnbly  alHO  wacdiaric  add  (GeHittrdt,  Trait^.  2,  4D8).  —  3*  With  mit'o- 

^^tuiphurk  otyifJ,   it    fnrtns    l>initr(xiextnn    (Be^chatnp).  —  4.    With    oil   of 

^Kf^nW,  it  hlatikena  aiidgivos  off  uct'ticatud(limiiUon'Liigrangt?)^  boiicd 

^BritU  4  ptti.  watLT  and  O'Ol  oil  of  vitriol,  it  furnis  glucose  (Paycn  & 

^Pt^rBOx). — ►It  is  convcrU'd  into  siig;arby   boiling  with  any  dibite  acid 

(Biot  &  Pyrsoz.) — ii,  It  it*  not  altcrodby  A/z'/rotA^ncntn/,— ^  6,  Ileated 

^^n   lOir'   for  50  or  GO  honrB  with  ffhteifd  acetic  or  bnfifrie  acitf,  it  pvca 

^K>rf  v^'atei',  and  fomjs  a  snifill  qtumtity  of  a  compotind  atifilogons  to  or 

^idtrnticu-l  with   aceto-   or   butyro-glncosc   (UcrthLdot,    N,  Attn,   Chht. 

y     P/ij/.i.  150,  ()H).— 7,  Iloated  witli  atjiieuus  bicarbimnto  of  jwtaah  and 

^Uac/Vnff,  it  yields  jodoforrn  (Millitn,   Cotnpt.  reud.  21,  fti8 ;  J.  pr.  Chcm. 

^PB7,  bh)*  —  8,  iLia  not  altorcd  by  aquootts  pertiuuujutuitt  of  pctusf)  (E* 

^Monicr,   CompL   rcufL  4(1,  425;    J,  pr,  C'AeHi.  73,  47L>).  — o!  HeaUMUtJ 

160^  in   a  scalod  tnbi?  ivitb  strong  caustic  ammonia^   it  btdiaven  like 

eUirch  (p.  i^7),  but  tho  substaiico  thus  obtained  by  continuing  troat- 

mcni  for  7  days,  contuiiis  11  [t.c*  nitrt^gcn  (Sdiut?*i?id*erffcr»  ^cjVwt-Ar.  VL 

(pJmrw.  4,  fiG). —  10*  It  cnluurs  a  citpriv  sohithn  eoutainifttf  cfwattc-  potash 
bHio,  but  dourt  mA  tlirow  down  cuprous  oxide  from  it  till  heatod  to  85^i 
^d  evori  tlicu  but  nlowly  (Trommcr,  Ann,  Fharm.  39,  3G0 ;  DdfTs) ;  not 
even  wlion  heated  (Fiii*titcub;?rg,  ,/.;);•.  Chejti,  :il,   195),— 11.  Ileat^^d 
with  dnchnmx  hosts^  it  gives  off  ted  \'ii|tonrB  which  rondeiise  to  a  red 
liquid  (Batku,  Chan.  Cmh:  1859.  SC;'*).  — 12.  It  docs  not  fcnucnt  with 
WAter  and  i/c(i.it  (Bifd  &  FcreoK,  Gu^riu-Varryi  Payeri) ;  iu  contact  with 
^mwsiXcraxnl  id f/*$  rennet,  nX  40^,  it  tn  converted  into  milk-sngar  or  a 
^pnoditicatiou  thereof  (IVniy,  /.  P^nrm,  25,  2[>&),     By  water  atid  fihs- 
^U7j«7  at  GO '— 7o^,  it  ia  ^aduully  converted  into  sugar  (Payen  tt  Pei*fioz), 
^Kut  only  partially  (Gueriu-VaiTy).     See  tbc  lUtements  of  Muscdua,  (p.  *J  1). 

H  Comhinalious,  With  ITofer.  Dcictriii  DXposed  to  moist  air  absiirba 
"C  at.  wator*  of  which  it  gives  ^ff  2  at  in  vacuo  at  15°,  and  tlie  rest 
Ix'tweou  100"  and  140'.     (Payen.) 

It  deliqiiceces  to  a  s^ynip  in  air  saturated  with  moiflturc,  and  dia- 

olrca  readily  in  Wrtter.     (JJiot  &  PersoK.)    The  solution  is  ck^ar  and 

ly  (Bo[iilliii),  glntimuis  (Biot  &,  Persoz),  and  m  prcdpitated  by 

r  (Uuorin-Varri-y).     For  lUe  rotatory  power  vid.  sop. 

Aqueous  doxtrin  dopw  not  flufforatiy  alteration  ftf  rotatory  power 

by  keepiiiK  (Biot  A  Persoz),  but  loses  it  to  a  certain  extent  when 

heated  (Uulininfaut,  CoutpL  rer^d^  23,   4.1}. — ^When  kcfil,  even  out  of 

C*>ntact  with  (lie  ain  it  deposita  pulverulent  modified  dextnri  (Biot  & 

Pcreoz) ;  when  fmzoji  il  dcpositfl  a  powder  which  redirtaol  ven  nu  thaw- 

(Jacquelaiut  Afin,  Vhim.  Pfit/K.  7i(.   1M7).     Aqueoufl  destriri  m  not 

nred  by  aqueous  solution  of  iadine  (Payen,  Ouerin-Varry);    it  is 

red  wine-red  (Bi*U  &.  IVryoz);  pnrple-red  if  the  dextrin  Euih  been 

pivred  by  healing  1  pt.  of  Htarcli  with  .'j  pis.  water  in   a  Papin'H 

igcflter,  for  ^  U\   ^  of  iiu  hoin-j — not  ni  all  if  pn.-pared  by  heating  in 

like  manner  for  2  hourn.      Alio  by  treatm^  stj^rtTh  with  vmVic  add   snJ  water  to 

l^O*^  for  bh  hour,  neutral iaing  tlie  saluliuii  with  chaJk,  «ntt  n^pentedly  pirdpitatin^  the 

dextnn  from  Hb  solution  hy  ukohol,  it  dextrin  is  obtained  wliioh  h  coloured  purple-red 

by  iotline-wnter,  nliercBH  tbe  deitrln  obtaineiJ  by  heating  in  like  manner  for  2  hoiira  is 

0'»t  coloured  by  ioditte-water.     (Jarquelain,  Ann,  Chim.Pkyt,  73^  lft7  f  ««  «l«o  DdfTju 

/>«f7.109>€4S.) 
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.^Ptn|datcd  bom  ft  aolBtion  of  4extra  in  «loeM 
of  S6  |K  cw  or  of  irood  qpnk  SO  p*  c*,  fnrted  u  S4',  nn  MlditiaQ  <i  t 
^»aj>rijr  —tilted  mMkm  <€  hirtete  of  bttiyte  oi  wocMi-iipizit.    TW 

WW  wood  f  fMfity  aad  ilHed  in  t«coo  or  a 
iftr  free  &om  cvbow  aod.    (Tkrfeou)     The  aqtieotts  «olatian  of  da- 
by  tOMtB^  ^nt^tUixm  Vmrjt^wmt^t   tittC  wludi  H 
wUhod^WBacJdorBAkdoesMt.    (DdSiB.) 
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, — Tbe  aolatioa  cf  dextrin  oi  water  or  wr&k  mnl 
;!■  not  prrapitftted  hr  either  nentzvl  or  bonic  acetate  of  \ 
Btri^  acHate  of  l«ad  added  m  excefls  to  a  v^  conoczit.  . 
nf  df^xtnn,  tlimwd  down  a  g«l&tmo«is  predptate.      (^^'  >  '  1   ;.  .(• 
Phurm.  Ill,  26.)     A  «alqixm  of  bavk  aeeMt  of  Ind  b  pracsp-iAuU  by  jUiim 
bat  &ot  bf^ntria  ptgyaiwltw  itarcii  b«  Tiiirtim  gr  W  6t 

a.  Basic.    A  soln^loo  af  dextrin  is  poured  into  an  excess  fi(  nnnm^ 
noniacal  solutifm  of  neutral  acetate  of  !ead,  and   tbe  in^< 
wuhcd  ad  driod  at  50""  id  vacuo.     Loosely  ct>heiT»nt  whir, 
irhkh,  whon  h^^ated  in  %-acDO  to  180%  gjvca  off   water  aud  Ittna 
SoluMe  iu  acetic  acid.     (P&^eo.) 
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18  0    „  lU-0 
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£.  Bitfeuk.    A  cold  solutlou  of  neutral  acetate  of  lead   mix4Hi 
nrnmnnijiiR  added  hy  drojwito  an  excess  cf  a  warm  solution  of  <l*»t 
till    tlu*   1  »P(*eipi latf ,  wiiieli   at   firwt  diBapj>oanj  on    ftfirrmf^,  mcl 
iilMml  half  the  dt  xtmi  present.    TIiib  pr^'(*i|iitate  i«  wnshmi  in  aii  anpi* 
rains  which  prolrrts  it   trvm  the  nation  of  iUirbonic  mid.  und  didwinMl 
with  aid  of  heat  (in  acv^tk  acidf  Kr.);  tJie  scjlutuin  cvu)utr:it<* 
rwtort  til!  th*-  hoitSng  pf^int  Hsob  to  115*»  then  coulrd,  and  pnvii 
%vl!li  <?x*vsK«»f  aiiiinonia;  and  iho  precipitate  is  collected^  waMho 
dried.    (Fdyca.) 

mi  100%  Pajrcn.  i 

2PM)    « «     223-4     .. —    42-2     „ 40- 1 

0=<HiK)i* 50€-0    .......    57-8 


CiiHi»pyO* 


5S9-4     »  100  0 


c*  ilcMlf    If  the  liquid  which  romaios  after  pTecIjutatlon  of  A  be 
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mixed  with  alcoLolj  tlie  reflulting  precipitate  contains  10*17  percent. 
of  lead.     (Payen,) 

An  aquconH  solution  of  dextrin  is  not  iireclpitatcd  hyfirrovs  sul- 
phait  (Payen)  ;  it  docB  not  decolorise  aqneous  femcjanidG  of  potaasinm 
mixed  with  ^  pt.  hydrate  of  potasli,  even  on  boiling  (Ucutele,  Dinf^L 
152,  G8);  tieitucr  does  it  precipitate  jtiercurous  nili^ie  or protaclthn'de  of 

ttn  (Payen)*  D«trin  prep^rod  with  malt  or bj-  roasting  throws  down,  white  precipi- 
tate from  mercuroui  nitraLe,  that  whi^h  is  prepared  mlh  dilute  Eul|]huriu  tmid  dous  not. 
(DellT^  Poifff.  109,  648.) 

Aqucdufi  deitrin  diHsoIfts  plttettft :  the  solution  rfducea  a  cupric  solution  containing 
|K>tMh,  without  preriOQ*  bltieini;  (Veiitzki»„  /.  pr,  Cfurtrt,  25i  81), 

Dextrin  is  itiflohit>lo  in  (rlcohoi  of  ep,  gr.  0'M37  or  0-83  either 
cold  or  boiling,  but  nhstracta  from  it  at  the  boiling  heat  a  eertaln 
qimntity  of  water,  and  B<jflens,  When  covered  witlj  1000  pta.  of 
alcohol  <jf  sp«  gr,  0-91,  it  doea  not  diBBolvc  completely  even  on  boilinj^:^ 
but  the  fiame  alcoliol  in  contact  with  a  larger  quantity  of  dextriuj  dia- 
ftolvee  the  greater  part  of  it  at  the  Itniliiifj;  buat,  an^oiuiting  to  3  p.  c. 
of  its  own  weight,  and  depofiitfl  it  partly  aguin  on  eooliug,  bo  that 
after  &i,\  days  the  quantity  still  remaining'  in  golutiou  amoouts  to  j^ 
per  cent,  of  tlie  alcohol 

Accordinj^  to  Payen^  it  dts&olves  readily  in  alcohol  of  30  p,  c,  teas 
easily  in  alcohol  of  45,  not  at  all  in  alcohol  of  80  p.  c,  and  is  precipi- 
tated an  a  syrnp  by  alcoiiol  of  8-t  p,  c,  froia  its  solution  in  weaker 
alcohol.- — Aiithon  found  that  when  dextrin  prepared  with  mcilt  was 
boiled  with  143  pts,  alcohtil  of  sp.  pr.  0'9.^,  the  wbole  dissolved,  but 
half  of  it  separated  on  cooUng'j  whereas  the  Bame  dextrin  holbal  with 
S  pts.  alcohol,  likewise  dissolved  aud  separated  on  cooling,  to  such  an 
extent  only  that  19  per  cent,  rumained  in  solution,  Ilenco  Anllioii 
regards  this  dcxtiin  as  decompofiible  by  alcohol  of  sp.  gr.  0'05 
and  the  portion  which  separates  on  cooHng  as  different  from  that 
which  remains  difisolved. 

Dextrin  is  Boluble  in  meth^lw  olcohoL  —  The  eolution  mixed  willi  an 
equal  quantity  of  water  is  not  precipitated  by  common  alcohol  of  ;jG 
per  cent.     (Payen,) 

Insoluble  hi  et/ia\    (Gu(*rin-Varry.) 


Appendix  to  Dextrin, 


1.  Pyrodextrin, 


Cius  (1857).     N.  AmuChmu 
abslr.  Compt.  rend,  45,  Uftl 


PAvJ-  52,  388;  AT.  J^  Phann.  33,  405  ^ 
i  Che^n.  CaUr.  1858,  1G4. 


Fortmtk<tx  mni  Pri>paration.  By  the  roasting'  of  starch  (appearingi 
indeed,  Uy  tie  the  only  coloured  substance  thereby  produced),  of  cereal 
^raiiie,  potatoes,  maize,  or  coffee.  —  Starch  id  heated,  with  constant 
fitirring,  in  an  o[>en  vesBcl  strongly  heated  on  one  side,  frt- sli  portions 
Wing  continually  brought  in  contact  with  the  hot  part,  till  it  is  free 
from  adhering  water,  swells  up  strongly,  givea  off  pungent  vapours, 
and  sinters  together,  so  that  it  is  easily  separated  from  the  hot 
bottom  of  the  vcBsel.  It  is  dissolved  in  hot  water ;  the  clear  filtrate 
evaporated,  aud  the  rcBidue  dried  and  heated  by  small  portions  iu  wa 
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Btinaff  to  ffiarmK- — nc^  in 
.  liT  jvodptotiae  the  aq«eo«ft 
of  ii^U-WAici  €30ttt»auttylcoli«L  wMidDpthr  i 
wilk  vcak  spiiiu  poana^  mpam  k  %  qoantity  ai 
itto^teamfnmkf  Mil  ih|i  tbe  liqiiii!  In  remoTc 
ofteyt»,sBdpred|tetiB^tbefltntewithalooiioL    The 
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Sofid,  biovm  firkfafe 
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1.  Benins«MltefcdatSia--220%  bvt 
poeCB  at  a  l^gfecr  teBi;«ratare ;  takes  fire  -nrith  tlifficuf t y,  and  leaYv*  i 
hard,  eijiwfvels  idatH>->b<imun|^  diider. — 2.  Tnrated  vritb  iHi^viKi^ii 
yields  oxafic  actii — S.  By  otf  ^v^nb/ or  vbODff  AyiinocA/orv  ohii  U  {» 
coar«;rted  intii  a  ifiaihigly  aoloUe  lirown  powder ;  dHat<*  sulphotie  «r 
hyiirocMoric  acid  ahrrs  It  bcit  T<»ry  rfowK-,  even  when  heat«<L— 4.  h 
Tvduoes  ooprovs  oxidr  (rvm  an  iiHaAbr  M^atiiMi  o/cwprie  ojemU,  aod  bcm 
eTi|^tinn«  of  moid'  aod  jihw  w1l%  ft  fedocoa  the  neCala^ 


CoiMmiiomi,  i^rodextrin  when  axpoaed  to  tho  air  tokca  up  8  •! 
water,  and  aftefwaida  dissolves  readily  In  water  fornting'  a  Wire 
tulhe&ivo  giun. 

AqueoUiS  pyrodcxtrin  ifi  ik>t  oolomcd  furjilt^-red  liy  iodint  (iJkr  il»- 
^^^i),  but  IS  dcooloriscd  by  taoiat  hydrato  of  oJuoiiim. 


Barimm-compotrnd, — Obtabodby  |Rt)CipftaUn«r  aqnr  inn 

ith  baryta-water,  wafihing-  the  pirapitato  witli  ^^  ^ 

irviiiir  it  m  a  spacr  Tit^  fmm  carbonic  acid.     Sponui^iy  tfuIuWe  ro 
water,  i^tiluble  iii  gljiciiil  acetic  acid. 
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||wiMui>.     PvTOilextriii  forma  ecrora]  compoonda  with 
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»f  lead.  The  ti^tiiral  compound  is  obtained  by  misiiig  aqueooa  sola- 
ionti  of  pyrodextrin  and  neutral  acetate  of  leadj  and  precipitating  the 
lixture  with  abaolute  alcohol,  or  bettor,  by  pi*ecipitating  a  coucen- 
[ti'ated  aqueotis  solution  of  pyrodextrin  with  excess  of  neutral  acetate  of 
lead  disaolved  ia  alcohol ;  dissolFing  the  black  aemifliiid  precipitate 
ecveral  times  in  water  and  precipitating  Tvith  alcohol ;  and  lastly, 
evaporating'  the  aqueoua  solution  of  the  salt  ho  puriJiodj  first  on  a 
water-batht  then  in  a  dryings-oven. 

Very  soluble  in  water,  easily  precipitated  therefrom  by  alcohol. 
Not  affected  by  the  civrbomc  acid  of  the  air. 

9G  C 576-0  ,...  39-81  ...  Sy-OB 

72  H... 72*0  .„,  4-97  ...,  D'2l 

72  0 676-0  ..»  3981  ....  <0-50 

2  PbO 223-4  ...,  I5'4l  ,...  15-20 

C^H^Pb-O'^   1447-4     .„.  1DO*0(I     .„.  lOO'OO 

Pyrodextrin  is  Bi>aringly  soluble  in  alcohol  of  22  p.  c,  j  iasoluble  in 
)ln(e  alcohol  and  m  eth€?\    (Gehs.) 


Carbo-hydrates  C^»E"0". 
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The  extensive  g^-oup  of  amori>hoija  veg^ctable  subfltances,  formei-l^ 
deaigiiatcd  by  the  commoti  nan\e  of  gitm,  which  farm  with  watt^r  a 
viscid  and  glutinous  solution,  and  are  precipitated  or  coagulated  by 
alcoholj  has  been  sei>arated  by  Fourcroy,  Thomson,  Guerin-Varry,  and 
others,  into  several  smaller  groupSf  each  of  which  however  includea  a 
number  of  bodies  differinf^  from  one  another  in  origin  or  in  mode  of 
formation.  In  the  majority  of  caRes,  the  existing  observations  are  not 
softicient  to  enable  us  to  decide  with  certajjjty  on  the  Identity  or 
difference  of  the  individual  members  of  these  groups,  especially  as  the 
great  mass  of  observations  have  hitherto  been  made  on  the  gimis  as 
they  occur  in  nature  (mixtures  of  several  distinct  gums  or  containing 
inorganic  impunties),  On  the  atithority  of  tlie  researches  of  Neubauer, 
Fremy,  and  oihers,  the  foUo^ving  Bubetancea  are  here  treated  an 
definite  chemical  eompoimds :  1.  Arabic  act'd^  with  reference  to  the 
researches  on  gum-arabic,  —  2,  Metamimjim  aci't/,  including  cherry 
tree  gum.  (Guerin-Varry*fl  Uerasiii.)  — 3,  Bnssorin,  —  4*  VeffetabU 
txetw,  regarded  by  moat  authors  as  identical  with  bassorin,  but  differ- 
ing therefrom  in  its  mode  of  CKicnrrence  iu  a  manner  which  renders  it 
probable  that  the  two  are  chemically  different. 

Fourcroy  diRtittguiehed  Gmn^rn'obie,  Gomme  du  pat/Sj  and  Gum-ira- 
ffftc*inth  Tvithout  however  precisely  characterising  these  diviftions,  — 
Thomson  (in  bin  '^System  of  Chemistry,"  4,  21),  made  four  divisions: 
1,  Gtirtif  in  which  term  be  included  gum-arabic,  gum-senegnl,  and  the 
gum  of  Sl^'ftdia  wrejw,  procipitable  by  solutioti  of  silica,  —  )i.  Mucilnff^, 
including  (bat  from  linseed,  quinces,  and  marsh-mallow  roots,  not  pre- 
cipil-able  by  solution  of  ailica  (Guerin-Vany). — ^3.  Cfr-fljiw,  including 
the  gums  indigenous  in  Eurnpe.> — 4.  Gum'tra^acanfh.- — Vauquelin 
made  a  special  division  for  JJitsnoiin,  on  account  of  its  ineolubilily  in 
water.  ■ —  Dextrin  and  other  proihicte  rcendting  from  thu  4teti'tav*^vN^'wvjv\ 
vol..   XV,  i^ 


9mteT  vuyui^  wcr^ 
ahofttioii  wlka 

oosvvrird.  hr  ibr  fanner  tnatnot, 
of  diirrj  iwtgi 

in  water.    (Pmnj.J 


Arabic  Add  and  Gnm-ftnbio. 

c"irv  or  c"ir^o", 

Bonocx.    iir.  (ML  8,  57S, 

Tahqtolzx.    <^im.  CftiM.  6,  17ds  &4,  Sl^s   8(S  315. ^«WA 

a,  49. 
PrAiT.     «^j«em  d.  ^^at.  mid.  l,  tOS. 
Beheexjub.     Jim,  C'Amh,  95^  77. 
TROMKBtTOtllT.     N.  Tr,  22,  2.  254, 
GciHor-VjbRRT.     ^«n.  CAiw.  i»Avi,  49.  2M;  »SrAir.  0.%  220;  A".  Tr,  2<. 

S,  15.^!  alwtJ.  iV^.  29,  £0i  JSenr.  JtiArt$6.   Id.  27C.— ilmi  d^ 

PAf-j?.  61,  2212. 
Btork  I'ERSrtx,     ^aw.  rhim.  phi/».  r,2,  85 1    /V>^,  S^,   1«0;  ;^dbr.  (8. 

'JriBoiBT.     J.  (Am;,  w^J.  H,  -Uf)  ;   .-iHn.  /V^,/rm.  9,  221. 


i>r. 


li 


ARAniC  ACID  AND   GUM-ARABIC. 


IW 


■Herbefgeb.     J?<y>ej'<,  47,  19;  Pharnu  Centr.  1834,  193* 

Lassaiuse.     J.  vhim,  vied.  IS,  41<j  aud  8:21 ;  abstr.  Beri,  Ji^mh,  23, 38i, 
BucusEK.     Ann.  F/trti-m.  45,  B9, 
ScKWJDT.     ji«w.   Fhartn,  51,  29r 

I^EUBALER.     J.;?r.  C/jcffi.  02,  193;  abatr.  Fharm.   Cenfr,  1854,  637.—*- 
^i(»,  i^Ann/i.  102,  lOfij  abatr.  ^A.  j?r,    CA^.  71,  2^5  \  Cfu^nt.  C^nti'. 
Lldwig.     iV.  Hr.  ArcL  82,  33,  and  153;  abstr.  C/tem,  CerUr.  1355,  ST^IkJ 
Ul.  Gkus.      6'om^f,  r-m^/,  44,  144  ;  i^?^.  y,  PAajw.  31,  216  ;    X  ;w.    CrimB/i 
r      71,  378;  abfttr,  N,  Br,  Arch.  yC,  11)2.  ' 

SIekmemeu.     S*:fink,   VtrhfimU,  p;i  Oitdcnoch  2,  2,  1C7 ;  abstr.  Kopp*9 
'  Jnhrr»hci\  185rt,  482. 

E.  FBEAfv.     CVj^yj^  rend,  50,  124  ;  iV.  J,  Phwm.  37,  81  ^  abstr,  CAem. 

I  CVrifr.  1800,  mi, 

^P        Vpffffatf!e  ffum,     P^aHsengitrnmi,     Gommef    Mu^vrvjc.      GMmmic    acid  (Fniiiny). 

S(y}trrrfl, — Tn  tbo  vcffOlable  ami  animnl   kingtlomfl,  in  tbc  formor 

mivrrsally  ilifl'uflL'il,  ns  roritoiits  uf  tbe  i'r*ll.4,  or  aei  spcrotiaii  lu   ibt^ 

guni'ducts,  fruri*  wlitcb,  as  they  burst,  llio  g-nin  exudos  and  slowly  dries 

II  and  firtrdtMiB  (in   thi.*  bark,     It  funiiH  tlie  gum-arabic  or  giim-senegal 

Ptif  ci*nimf^roc,  wbirh  i-xtnlps  from  varioua  sjujcicB  of  acficia  growing  in 
Arabia,  Ej^ypt,  and  other  countries. 
Tilt:  t'uli«p\vin^  ]^[u^lH  contain  gum  which,  hnwover,  h  ordy  partially 
idiMitioal    with    ^iini-arabic.        Thti    roots     of   Anan/rhs    Piprthrum 
(Phtftiicht^ni,  f)r»);*  Jjrt/tmitx  ulhit  (Schwor<Kt.'p;er,  Jahrb,  pr.  P/iarm.  7j  287) ; 

ICnthfttLt  Ipecftcucwha  {WWW'f^kj  M''i^n.  Akad.  Iift\  5,  190);  Uttmtfjr  aaifn>t 
(Bley,  ,V.  Tr.  25,  2,  G8);  Ti/phtt  ungmtifoHa^  usjx^i'ially  in  Rpring 
{Lc<X>C<],  J,  Pharm,  14,  221);  Videnixmt  (j/ftW/iHAl*  (Tromniadorff,  K.  Tr, 
18,  1^3);  the  bulbs  of  C'tih-ffhum  (tuitunmde  (Polb'tic'r  J^  Cavcntou,  j 
Ann,  Chtm.  Phi/ft.  H,  (19).  The  root-atoeks  nf  Aspkntum  Jiftxfipmina' 
(Bock,  X,  Br,  Arch^  65,  257) ;  Pof^podmm  vuiifarc  (Desfosaes,  J.  Pharm, 
14»  246){  Verutrum  nibum  (FtUotier  h  Caveotou,  Ami,  Chim,  Phtfs,  14, 
€9). — Ih  the  herb  of  Cidltina  mlf/aris  (BI(*y,  /^fl7>«'^  15,  ,329);  the 
1  bark  «jf  various si^eciefl of  Cincharta  (Rcichardt,  Heichel,  Phftochem,  50); 
in  Cmthona  nova  (Pt?lletit"r  &  Cavcntau,  Wincklcr;    Illasiweta,  Ann, 

I  pharm,  79,   MS);    Croton  Effiterki  (Duval,  iV/_yft>cAf»ji,  23);    6Vi^u?  ul-ba 
(Pellctier  &  Cavcntoti,  J,  Phartn,  7,  123  j  Jiep^n.lt,  2l3)j  5«w*uc';U 
T«yrrt    (Kriimer,   N.  Br,  Arch,  43,  20);   SwietttiUt  f^rifttga    (Overlfock, 
jV.  5r,  iirc/i,  08>  271). — ^Tho  leaves  of  Ampehpais  Mcrtwen  (WittHteiii, 
Hqyert.    46j   317);    CtiletiJuIa   uffichuilis    (Goig*'r,    Diss,    de    Ctifend,    uf. 
Ilcidclbcrg,   1818);   Tuxus  Utroikt  (Perctti,  J.  Pharm,   14,  537).     TIlc 
leftf-bnda  of  Poptdus  nit/ra  (Pellorin,  J.  Pharm,  8,  425  i  N,  Tr,  7|  1^ 
Syit). — The  flowers  of  Caleudtifn  nffieimdif  (Gdger^  loc,  ett,)'^    Titutf 
K  (Marggraf^  Pfaff  Mat,  mcfL  4,   92);   Tropctolum  imtjux  (il idler,   Ann, 
V  Phnrm.  25,  2(^7) ;  tlie  hont?y-d(?w  of  Tilia  prirrifotid,  in  smaller  quan- 
tity  that  of  T,  grmulifhra  (Riegclj  Jahrb.  pr.  Pharm^  14,  155);   Crocus 
,       (^.jlCfron)   (AhchyfT,  Jhrl.   Jahrh,  1818,    142),  — The   fruit   of    Artcn 
K   Catechu  (Morin,  J,  Phann^  81,  449);  Mitm  pttradmacn  (Boiiftsingault, 
^  i^Ay/ocAfm*  84) ;  Anassui  Bativa   (Adct,  Scher.  J.  I,  663);   Pifjtte  mains 


♦  Tliit  flntJ  die  corres^DuJiiig  references  in  tb«  follottltig  pages,  are  to  RocHedfT'a 
**  PhjtoGhemie '*  in  tbe  GermiiD  edition  of  GmtUfi'i  Hmd^eKj  ^rgV,  Vviv^ 


KFitwm.  14. 

iVmmt,JF.GdL%.nzmgmti.^n^t»^4  id  AmmmmOfrm 
JT  JV.  .A^dL  IX  1«);  0«itaa  TyfiMi  (PdWir  A 

wm  (rtaK^tx^ikumi\m,AMm^  CUm,  JitjiL  10,  \^> 
(G^po;  jr.  IV.  f^  t,  17J)-  jyn-  ,^^„  (P«ll«<i«i 
IC.  SK);  ace  (MmimmM,  Amm.  Oim.  F^^i,!^); 

<tf  <fcegiMfal  aad  farfcacd  jwe  of  tbe  itai 

^^"'^  ■■?*?'^  peiefc.  «ad  fteft  tncib  of  tbe  met 

(be^;  «f  Hk  jwe  «f  Minltf-wiirsrl  (lirehcr, 

Sl,«f>;«ftbe>iBr  of  JbMndffblM  (AdduM, /%!»- 

IC);  rf  4e  Hftr  pics  erf  /Vw  rfaftVi  (Stc*  v.  EsenbniA 

»^  «):  dm  I  All  Hd^  f:i>Uy,  i>»jfta«. 

(radlA  I^kt  JfiC  «Bi£  €»  Jffl);  ban  d  it  ftbo  foontl  ^r*  ^^-r.n^.^  ^.r 

a«iBbctB0K^  (Wilx.aM.iWw.  J3,  85)^  MfoDti^...  ^..^^.^^u, 

a  IJ^HM  ■»«  fmt^^TT  a  gmt  m^taog  hx  fxopefties  with  Anin. 
(H^M^X-It  cocan  b  gilMMto  (Gaboort*  ^m.  ««».  48,  W|; 
a  tk&  BiiPi  </  r  ni^ii  i  II  (AaaenoB,  X.  Ed.  PUU  J,  47*  \^. 
J,fr.  CIm.  47.  *45>;  ia  tre^Ak.  (Gaboort,  0(»>v*.  nadL  4C»  1^1  , 

(Scteack.  a-a.  A<r«.  Si»  «57)»  «ad  P^armtHa  parittimt  (HcrboWt 
47,17^     


^  jf.  I^»  g>  !•  «« ;   LaA»7.  M    ffr.    jIft*.  M;  J9^ 

iMks    (BMEoaot.  jUa.   CAia.  7«.    28S).  ~4.  G^hJ^deibui    (Mklkr,  &la 
ft.  >«8) S.  Pnn  As  aeift  of  Ac  Wmhafi  tree.    tfl^iMii    4yite<«    <Tm«1^ 

(Lb«««,  .V.  m-,  Jlrat  S3,  S3;  Gfocr,  PAcrw.  (V«/r.  Ig^l.  sfSL- 
$,  r^9«  G«Mi>ai«d«i,  OmWw  AtfM  (BncaaMC,  J,  PM^^  81,  SUl.  ^».  ftm 
Giaiiojfc birt  ^Hlnffiiielaii, PljatliB,  8).— 1«.  P^oa  Stag's  norel  ^Biltv 
11.  t.3>.'ll.  Fnaft  tht  b^  Mi  hra «£ the  hjidaa  (Boatock,  V.  G^M^i 
ltfiau.^bl<r.  y.  7^  Xlt;  J«ta.  GMiu  fiCillr^.  6*  14).— 12.  Tnm  Msb* 
jr.^.  GlcBi.  7e.  »).  — 13.  ¥nm  Midet<>>W»ikj  {fl^rr,  FJ^vrAna.  «JX— Ifc 
n««  llyrfb  (Fdlcticr,  SrAv.  S.  tU ;  BoodomC,  ^m.  Ckim.  G8,  U ;  BckaAf 
Sthtik,  rfrtetA.  23.  1$:).  — 15.  6aa-«pot>o«u  iPfUrtirr.  Sckw,  5.  2»^- 
]&.  Pfeniw  V«B  (Mtttioi,  ^n.  i»A««.  21,  (3^  —  1^  FK>m  SfwOtli 
(Bnemol).— !«•  ftw»  Rowappii  (OvJboMt*  -lai.  PArn*.  9.  227>.  — If/fw 
bpoMffk^rvtf  (Sehn4a>,  5c4a>.  9*  139:  BcMOMOt.  i,  P4y«.  84.  2«9V  ^20.  Fm 
{ynuu.l'avc*  (Gnowmil,  /.  P%ml  84,  2S1V  — 21.  From  tbr  lubcn  o#  8«B.A»«ai 
PAf /«**«,  67}-  — 2i,  From  Te>>Wvn  (Hnklrr*  Pugf.  4J.  63h>. —  23, 
CttiUiii7  ^Sctr*4rr,  Sthw,  9,  U3V  — 81*  From  Jnniprr-bemrt  ( 
PkgMttm,  ;9K  — 24.  Fron  FVvnViooctittfBrH^ocinAl.  ylftn.  Chtm  fiK,*63  ^  [|«b«i^. 
Mca,  Vm^ktrndi,  2,  S,  L6r),  — 3£.  TnmBrjQuj  {Phftochtm.  37  ;  BnuMlMlk  l«r». 
ker,  .V.  nr.  ^rrA.  3,  J31>. 
\  lr«  of  tbfl  fomevluE  better  Iiiiowd  fomi  jurv  tdJrd  Rt  to  Ai>|KmdiT. 

I  tkf  AtUmni  AV>)<i>AriM,— C«xki'?iafi*nt,  ailk-wonue,  and  like  lufTM^ 
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gills  of  the  CTaw-GsJj  coMtam  a  gum  aflrix^eiug  iu  its  pTaj>eri-ics  Tvith 
arabitu     (Stiidelpr,  Anu,  Phttrm,  111,  2G.) 

Formation,  from  the  iso-nifi'tc  hodtf^  Metugmmnk  acid.-^\.  By  bringing 
this  Bubstajico  in  c-oiilactwitli  aqueous  alkalis  or  allcaiine  eavthe,  (Neu- 
baut*r»  Fromy).—^.  By  lioiling-  nietaguiiimatt?  of  liiiit;  %vith  wator(Gtlm) ; 
hence  alno  tla^  iJisuIublo  |jart.  of  ebony  true  giuti  is  rendered  aohible  by 
prolougcd  Ixfiling  ^vitU  water  (Guerin-Varry),  moi-e  quickly  with 
aqueous  iOkaliuc  carbonates.  (Freuiy.)  On  the  formotioa  of  gum  bj- tlie 
lactic  ncid  fermemtAtion  of  cnne-au^Fr  according:  to  Bensch^a  ^irocejss  (xi,  A*Jfi)t  spe 
ru^ar  i  on  the  furmaLtou  of  gum  by  the  decomposition  of  tannic  acid,  see   that 

Uncp. -"  Hofmnpn  obtained  n  gum  ugreping  with  i^um-nr&bicT  by  tlie  spontaneOitifi 
deroiDposition  of  pyroxylm  (p.  1  lb).  Gum  is  formed  by  the  continued  boilmg  of  sea- 
werd  muciUgt!  vfitli  dilute  sulphuric  add.  {Ed,  Phil.  J.  2G,  409.) 


protc 

^L  aque 
^■lactic 


I 


Fr^aratitjiu  Ft^om  Gum-afabic.  A  solution  of  gum  prepared  with 
cold  water  and  as  eonccutrated  as  posBiblc  is  mixed  with  sufliciciit 
hydroehlorie  acid  to  produce  a  strong-  acid  re-actiou,  and  prceipitatcd  with 
alcohol;  the  iirecij^tato  is  washed  with  alcohol,  diatioh't'd  in  water 
containing  Lydroehlorio  acid,  and  again  precipitated  with  alcohol;  and 
tlie  reHultiiig  precipitate  is  washed  with  alcohol  till  all  the  hydnx'-hlonc 
acid  is  reuiifved.  (Ncubaucr).  —  %  A  strong'  aolutioij  of  finra,  mixed 
viiU  4  or  5  p.  c.  of  hydrochloiic  acid,  is  eubjectcd  to  diulysis  uritil  it 
no  loug-cr  gives  a  prucipitato  with  nitrate  of  silver.  —  In  opemtinK  with  a 

20  p.  c,  aotutiorii  of  giim,  the  proportion  of  R&h  can  be  reduced  iu  thii  way  to  G'l  p.  c. 
in  5  dBfF.— (Graham,  Phil.  Trans,  ISGl,  p,  214,  Chcm,  Soc,  J,  15,  2j7  j 
Ann.'F/tanihUlt5ii.)   % 

Prnpertxea,  Tn  the  moiat  elate,  a  milk-wbite  nmorphouB  masSj  which 
l>ccumei4  glaesy  and  transparent  when  dry.  Ecddens  lilmuH.  (Neu- 
bauer).  Its  power  to  redaei*  lituius  is  comparable  to  that  of  carbcmic 
acid ;  100  ptH,  arable  acid  is  noutraliBcd  by  2-85  pte*  patash*  (Graham.) 
Gum-arabic  possosRes  k-evo-nUatory  power  (Biot  &  Persos!);  for  pure 
^unt  COt  [«]  =  3**"*  t^  the  k-ft.  (Beebatnp,  Cvmpt,  ruul.  51,  256.) 
On  the  colours  ond  figures  of  gum -armbic  io  polarised  light,  seeRcusfilD  {N,J.  PAarm* 
57,411). —  Piffustvo  power,  half  aa  j:n'*>at  as  that  f>f  tannic  acid,  40t) 
times  lees  tliaii  that  of  chloride  of  sodium.     (Graham.) 

NcTibaufir. 
flf  loo"*.  me&it. 
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lit|r  of  cnlwaic  acid  i 
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S.  Tbe  aqncoBc  solotioB  of  g^  tVB»  add  on  jtaM&iy  (oaty  wk» 
to  it,  aoeotAB^to  <Mri»*VaiTTX  «ftd  after  m  tbtj  ka; 


my  to  tbe  rigfctf  4  Imb  dtaa 


iht 


of 


form  ntieic  acwl  wUh  sittric  acid 


^Jmb  than  jtyc-w^gar. 


•Tf. 


Acoordtnr  la  Matmmi^  {QmaC  radL  SS^  914;  J,  ft,  Chtm,  Gi, 


iria 
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at  OTifinuy  or  at  higlwr  t«»pciat«reft,  aad 
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gum,  tba  gUBiy  after  staa^g  for  eoeie  1knb«»  Ib 
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vcriod  into  mGta^ummic  acM,  (Fremy.)  Uum-arablc  previously  freed 
from  limt?  l\v  oxiilic  acui  is  nut  cuuvcrtcd  Into  metagummic  add  under 
theBO  oin^umatancejfi  (Kreinj).  —  V\"heu  pulvoriaed  ^un-arabic  in  tritu- 
rated wftb  nil  of  vitrinl^  it  becomos  Cf»lonred,  after  some  hours  t  and  on 
Uilutiiig  with  wiitx?r,  neutralising  with  uhalk,  then  tiltcrin^  the  boIu- 
tiorij  aud  evaporating*,  Hulphngumiuic  acid  remains,  together  with  [4 
'.uWiir  gnui  rosf^ttd^iing  that  whieh  ia  produced  from  liiieji  by  tho 
Stion  of  Bulphuric  Qcid  (Bracuunot),  and  not  capable  of  fermenting 
Itli  yeast  (Guerin-Varry).  Gum  heated  with  oil  of  vitriol,  becomea 
carbcmiacd,  and  forma  water  together  with  traces  of  acetic  acid  (Proust, 
A,  Grhi,  3,  43),  ai'tifictal  tannin  (Uatehett),  andmahc  acid  (Link), 

The  aqueotis  Kolutioji  (»f  guiii-arabic,  whim  left  to  Btand  for  Homo 
time  in  contact  with  dilute  Bidpburic  acidj  loses  its  Itevo- rotatory 
p.»wer — more  quickly  when  heated  or  boiled  with  the  acid^aud,  if  the 
temperature  be  gi-adnally  raided  to  0C^  quickly  acquires  dextro-rota- 
torj'  power,  which  remains  unaltered  after  pnilnnged  iKiiling.  At  the 
jnoRient  when  tlie  rotatory  power  cbangcfii  from  left  to  right,  the 
Bolutiim  cotttainb  gum-deKtriii,  preeipituble  by  alcohol,  resembliiig-  gum- 
arabio  wben  drj*, yielding  mueic  acid  with  uitne  acid;  but  after  boiUng 
for  snme  time,  it  is  no  longer  prueipitable  by  alcohoh  and  then  cou- 
taiiiB  a  fermentable  eugur  (Biot  ^  Fei"HOK)  ^  probably  ideutieal  witli 
imlaefuae,  the  product  obtained  from  uiilk-sngar  by  tLe  action  of  acids. 
(Berlbelot,  CAiVn,  ojy.  2,  '2VJ.) 

Tiie  acid  mixture  cf  gum-mucilage  and  dilute  Hulpburie  acid,  if  luft 
to  coo!  before  it  ceaaca  to  be  ])reci|iitalile  by  alcolml,  deponita  ftocka 
contaLuiijg  guin-dextiin  mixed  with  gypaiuu.  If  the  former  bo  re- 
iiiaved  by  washing  with  auidnlatcd  watui',  and  the  latter  by  boiling 
with  (Ulnte  soda-»olntion  and  Bubaeqnent  waBhiug  with  acidulated 
vater,  the  flocks  diasulve  at  the  moment  when  all  tlie  acid  ia  removed, 
forming  an  optically  inactive  mucilage*  (Biot  &  Pci'roe,  Ann,  Chim, 
TA^V^^  2,  241).) 

5.  When  gum-arabic  is  heateej  with  watei*,  bicarbonate  of  potash, 
mid  ioditte,  iodoform  ia  produced.  (Millon,  Compt,  rend.  21,  828;  J. 
pr.  Chttiu.  ^7,  6;^.)  Iodine  does  not  colour  gum-arabic  (Ludwig); 
aq^ueous  mtk  ackl  decomposes  it  at  the  boiUng  heat, 

fi.  Powdered  gum  aliBorba  chlofine  gas^  with  evolution  of  carbonic 
acid,  turning  brown  and  deliquescing  to  a  otimpuutid  of  dei^rtmpnaed 
gTim,  with  itydrochtoric  acid,  ( Bt>u ill* m- Lagrange  &  Vogel.)  —  Uuoi 
re-acts  willi  chlorine,  either  Bacriet  or  dry,  esaclly  Uke  starch  (p.  83), 
(Liebig),  (^lihtrine  gas  parsed  thr*^ugh  the  aqueous  solution,  apjKiarn 
to  form  citric  at^id  (VuuqueUn).  OueriD-Varry  and  Simonin  were  not 
able  to  find  thin  acid.  —  ^Vhen  chlorine  gaa  ia  passed  for  bome  time 
through  a  dihite  srdntittn  of  gurn^  the  liquid,  after  standing  for  some 
tinie,  depositH  white  flocke,  which  have  an  acid  re-aoliun,  even  after 
washing,  enu'll  like  chlorine,  and  contain  chlorine,  nitrogen,  and  gimi 
(Gueiin-Vurry},  Wlien  a  giani-eolulion  eaturated  by  the  prolonged 
jnisHage  of  chUn'ine  is  neutralisf^d  with  chalk*  and  the  liltrale  evapo- 
ruled  to  a  syrup  ia  mixed  with  alcohol*  a  pasty  lime-Bait  soluble  in 
water  is  pm-iintatedj  whereas  oti  supersaturating  with  hydrate  of 
lime,  an  insoluble  lime-salt  is  obtained.  The  hitter,  decomposed  with 
bulpimrie  acid,  yietda  a  peculiar,  non-crystallisable  acid,  whose  solution 
in  precipitated  by  neutral  a»^etatc  of  lead,  but  not  by  nitrate  of  silver. 
(Simoniu,  Arm,  Chim.  PhtiS,  5U,  319*) 


CAiaO-HTraUJBS  C*B*0«*. 


7*    Powdend 
to  a  soft  bn>«rB 
cUocic  add.     ( 


altar  bM 

u  Miable  in  alodbol,  mdto 


aaffioflkj 
dtoirM 


^  OOBWtod  into 

— Gi^  heated  with  Bodentefy  cooonairatwl  utzac  acid,  h  doooa- 
fwaed,  wU  fooMtmof  nocic  add  (FoaoOT  &  Taaqtieiii),  ■yv^afr 
acid  (Go^iB-Tsny)^  oiaSc  aad  tartaric  acab.    (UOjit^  Amu  /Wm 

«.  Wltffi  1  pi.  gam  is  tdtmated  in  a  cooled  mortar  witli  S  pti. 
attzic  aad,  and  after  coapk^  aoi^m,  tte  stiD  smmy  GipU 
« iiMiiil  vilk  f(>— 90  piB.  wat^,  a  jnc^atate  is  fotmed  cooMliair  of 
degtn»>rotaloty  vitm-^m^  C^H^^O",  vUc^  after  wm^aar  ud 

90  p.  c,  wiKwe  «  s  obtaiaH  aa  a  wttle  maas  vtudi  beoofDce  daoCiie 
l7  fddioL    (PfLfcamji  )— Wtoi  a  aotaiDa  of  1  pt  cram  in  5  pta. 

bf  3  pCa.  oil  of  vitriol,  and  tbe  cake  li 
m  20—90  rola.  vater,  a  hardprcc^Ktate  a 
,  randemalttrdmaf,  aDdjicMstoalooU 
OS  pu  c  of  deodm-nitotarr  Imtro-gma,  C"HV,2>iO*,  whikt  aaotkr 
eouMmd  r^attue  ^metred.    (BMamp,  Onynr.  re»ft  61,  256^— to 

^.  Gvm-«ral«c  beated  with  an  eqral  weight  of  xutiic  acid  of  ^  rr. 
l'S4  k  Ud  i^rtiilly  deoompoBcd ;  with  two  paita  of  the  acidt  it  b  £- 
eoopoaed,  with  lotwiatica  of  aaocharic  add ;  heated  with  A  p(a.  nktee 
acid,  k  Jidda  16-88  pL  c.  wacic  add  and  anHflqnaatitjof  oxalic  aofi 
with  6  pta.  or  more  of  nitric  add,  a  amaler  miaittitjr  of  mode  M  • 
larger  qnaiitity  of  otxaEe  add  m obtaiaed.    (UMrin-VajTir.)    itiinii^ 

haro-nHatorr,  beoonea  dextto-rotatoiy  oader  the  inOnesioe  of  attifc 
acid  (and  iadecd  bj  the  act^  of  iBiitlftglidi  in  genanlX  tida  pnrir , 
boweVer,  becw'ng  wcateras^e  iiiiiMjfcaftin«qf  tiie  nitric  aqd,  aad 
the  formation  of  made  add  begiavMlMHaooa*  TbeSqoidiMywaeanim 
beTO*roCalary  powvr  eqiml  to  that  which  tike  fUHvabic  oriaaal^ 
pooaooaed,  then  exlnhits  finBoarioM  of  the  ffeaee  of  oacalie  acM,  tad 


again  loeea  paii  of  Ha  bbro-fotatofy  powvr,  widteot  however  beoaniu 
quite  inactive,  inaamttcfa  ad  a  kevo-rataloffj  mbstanoe  Kttiaitia  dimohta 
in  the  moUker  Bqaors.  IT^i>ce  the  anicic  add  appears  to  he  fonaed 
from  a  dextJt>-itrtatorr.  the  oxalic  add  fpota  a  lasTO-P0taior>'  saUtance 
contaiiH^d  in  the  gnrn'.    (Dnbranfanl,  CtmfL  rtmd.  42,  232.) 

9.  Gum  heated  m  antled  tube?  with  braniaev  jriehb  a 
IK  iah  liqaid  prohaMy  C°]i*^^'«Hr<,  which,  wtai 

f^  •itrer,  oxide  of  K^m),    r*r  caoetio  aoda.  U  csnaverted 

iyMc  0CMr  C«"IinP.    (Barth&HkdweU:  >«p.t:i9X 


ARABIC  ACID  AND   GUM-ARABIC. 
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I  10.  By  g^seniis^iMnWe  0/ ftoTOrt  gum  is  slowly  liquefied,  witliout 
Jblackeuing-  (Berthelot,  ^V,  J4?m.  CAw/*.  Ph/s,  3^8,  38,)  —  IL  Guro  ou 
IwLicli  warm  aqueous  Gt'senious  add  [h  poured,  tiinia  brown,  perhaps  witti 
IfarraatirfU  of  sugar.  (Baimiann,  N.  Br.  Arch.  37,  50.) — 12,  Heatotl 
por  Rom«  time  vr\x\\  aqueous  os^nic  acidj  it  yiolds  oxalic  acid,  probubly 
ktfio  acetic  acid,  and  a  subetaace  precipitablo  by  basic  acetate  uf  lead. 
■ButtlcTow,  J^jtr.  Cftem.  oG,  L*7C.) 

I  13.  Gum  heated  to  IbO^  wttU  aqueous  nmmoma,  la  cuuveitod  iuto  a 
urowii  nitrogenous  mass,  rcBcmbling  that  which  is  produced  under 
piinilar  circumstancca,  from  &tarch  (p^  87),  (SchUtKeiil)erger.)  — 14. 
lUDated  w'itli  4—5  jita.  /iifdmfe  of  potash  and  a  small  quantity  of 
Fvratcr,  it  is  dec<imjx>scd,  i^ith  formation  of  oxalate  of  potash  (Oay- 
1  Lussac),  also  of  carbonate,  formiato,  acetate,  and  propionate  of  potash, 
tvith  the  same  appearaijces  aa  are  observed  iu  tbe  corresponding 
Idecomposition  of  starch  or  of  cane-f^ugar  (Gottlieb;  see  viK  135 :  iv.  fifij 
haa  ^iie-tugar), —  15*  By  tlie  diy  dislillution  of  powdered  f;uui  with 
te  pfH.  qnkllim^^  an  oily  difltillato  is  produced  containing  acet<">uc{ix,  I,) 
ntid  a  small  quantity  of  metacetotic.     (Prcmy,  Ann,  Chim,  Phtf^.b^^^  6.) 

I  16.  Aqucoua  gum-«olution  mixed  with  a  small  quantity  of  ixitvau 
I^^VpfT,  reddens  inimetliately  in  Buneliiiie,  gradually  in  diffuaod  dtiy- 
flight,  and  p-adually  dejKJsits  metallic  fljlvcr.  (Uouchas,  J.  Pharm» 
[17,  116;  ^V.  Tr,  24,  2,  187). —  17.  Aqueous  fitrkj/^intdf  0/  poUtssmnt 
pn  presence  of  free  alkali,  oxidiBce  gum  to  carbnjitc  acid  and  water,  but 
fleas  quickly  than  cane-sugar^  (Wallace,  Cfiem^  80c,  Q,tt.  J.  7,  77  j  J.  pr^ 
iVhcm,  64,  77.) 

'  18,  Gum -solution  docs  not  ferment  in  contact  with  yeast  (Cniik- 
nhauk^,  it  is  not  altered  by  the  saliva  or  the  gastric  juice,  (Fi^ericbs; 
[Blondiol,  IJitniib,  Zoochftnk^  ^nii^  bll.)  Gum  left  in  contact  with 
Wi€€st  and  chttlic  in  a  warm  place,  yields  alcohol  and  a  small  quantity  of 
jactic  acid,  without  previous  formation  of  yeast,  but  neither  mannite 
l|ior  glycerui,  (Berthclot»  jV,  Ann.  Chim.  Phys,  i>Oi  365)* 

ComhmfttiOiut.  With  Water,  —  Aii'-di'ied  gum-arabic  coutamB  water, 
which  csca]x}s  in  vacuo,  or  when  the  gum,  is  heated.     For  farther  deUils, 

Ee«  Arabat?^  Limt  (p.  201). 

Moist  orabic  acid  dissolves  readily  in  water,  forming  a  solution 
■which  is  not  precipituted  by  alcohol  unless  the  arabic  acid  cootnins 
mineral  acids  or  salts.  A  di-op  of  nitric  acid,  hydrochloric  acid,  or 
solution  of  common  salt  added  to  the  solution  mixed  with  alcohol,  pro- 
duces COnil)lete  precipitation*  (Neubauer).  Similar  appcnrances  are  prc- 
Knted  bj  the  modlf^B  of  Gumrrd  arabieiim  ehctum,  when  it  is  miicd  with  twi(»  its 
Tolvme  of  alcohol  of  76  toL  p.  c.  A  drop  of  Ujdrocbloric  arid  or  solution  of  coui- 
mon,  talt  producca  coaguladoa;  a  \arger  quantiCj  of  either  liquid  dtSiSolre*  the  Tfhole. 
Wlih  Dlhcrr  sorts  of  j^m-u ruble,  bIcoIiuI  tikfiwifie  produces  cDBgutatioa  wbich  disappcaii  . 
on  addition  of  Itjdrochlonc  acid.  (Ludwig,  JV.  fir.  Arcfl.  B2,  1^5).  According  ta 
ptber  Btatcmcntfif  gnm-macnaie  ie  precipitated  by  Dlcofac^I^  even  if  it  contninfl  only 
-(fjj  p,  c.  of  gum.     (See  also  Frrparaiion  0/  ora&ic  acid,  p.  197-) 

The  aquooua  solution  of  gimi-arahJc  or  gum-eencgal  is  called 
Mucitagt  (Mitcihrjo^  Gtimmrnhkim).  It  is  more  or  Iehs  viscid,  glutinous, 
ti;msparent  or  traiisluccntf  colourless  to  pale  yellowish  broivn.  100  pta. 
of  wiitt-T  at  lij**  dissnlvc  100  pts.  of  gum-arabic;  at  10(1%  from  JOtt  to 
J  16  ptri.  (Ilerbei^ger);  of  guni-seuegtil,  100  pts*  water  dissolve  72  pts. 
ut  13%  and  9G  pla,  ut  lOU"  (Ilcrbcrgcr) :  accordmg  to  Gmirin-Yarr^s 


^^\  —  Umah(g9  m  tUdDBOid 

m  6*0-  aBsii ;  wMm  reclarD  tit 

IK;  II    n;ii,ri   kt   I.  18U>»»; 

I7  wH'"'  V  '^^  (BMTMVi 

in  vlBte  incki  bj  «Aw- 

to  Onrfrai-VanT.— 

Id  oat^ialkte  U»  a  jcDy  (nn- 

I7  lerric  cUodde.    GoBi-tfolaU« 

of  A  femt  sah  m  not  pnd|tol<4  I; 


firoM  ibfltr  aqoooos  aalolifli 

IheowtaK 


hf  aloDbol  f RMB  the  moiaAm  cf 
aod.    (Keabnocr.) 


^      ft  O    ^ 


40-24 

44-M 
9^4 


4»-J    «  1 


Sobduttcd  to  Adbnigy  it  kaee  fiotuht  vmUc  odd  rettuumng  viu 
•cm!  nfr-«cSioo.    (Gfaltta.) 


o^  BmytiL — ^«ai  Ike  soliitioii  of  anbtc  ftcid  in  exceM  4 
Ittfjta-i^atcr,  ftloofaol  tlovvB  down  »  pRopitate  ooateiiUBg  17*63  pt  ft 
banta.  If  csctm of  «nlac aoM  k  fmaent,  tlie  prMiptete  contiim 
frtm  Ii3r9$  to  ]  t'15  p.  c  bvTta,  aod  dia»olTea  in  wvter  famiBg  a 
fiqpwL     (Xrubaocr.) 

144-0  ^  34  .^  36*U 

»-0  »^  »  «^  ft- if 

160*6  ..„  40  ....  40-69 

74-a  ,..,  19  »-  tr-6t 


^n 

>f  ito*. 

ton 

soo 

BaO 

SC^flVCP.BcO    .. 


400-A     .^,  100     .  .   10C»^00 


^4  ^ihitte  of  IJinf,^Cvm  anbid  fonoi  «iili  line  a  coiof  nund  wUi^  U 
by  tbe  carbonic  mcid  uf  tbe  «r  (KsUinaaiu  uIhk-  FMvrm.  2T«  ti2)  ttful  4tpoi 
drmted  earfooDtte  of  ltiii».    (Pal<M*c,  Mm*  Cknm.  Pky,  48«  307.)     1^  MlatW  c 
to  the  ciirrrnt  of  th«  tdIuio  bsttciy  dfpociu  bjdfiled  cwbonaM  «f  Hms  mkih  iW 
tppr.*r«aoei  us  a  ftviuboo  of  Uiro  In  ngv.  i Qccanfirtt.  Amm,  CAiwm,  PJkg^u  47.  ll 
tt.  When   aqueous   arutne   arid   i«   niued   with  exccofi  ti(  an  amBH^ 
mcul   BolutiGii  r)f  rhloridc  of  ciUciuriij  aiid  akobol  aff'*"-'    -<   firectpi- 
tate   irt   oblftitK'tl,    wliich   after    drjing  at  Unf^  baa 


with  water  miti  vxcem  of  luUk  of  lime,  ali.-olu»J  IK  ao  from  III 

Btroiigly  iilkuliiio  llltrato,  n  pinifiiyprecipiialc  wliirti  '*jir}(aina  8*51 
tmc  utul  abfic»rl>i^  cHrbotiic  acid  from  tJic  uir.  (Nttubautir),'— c»  0jr 
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Avijig  arable  acid  in  lime-wiitci*  and  precipitfltingwitli  alctfhol,  a  pre- 
litate  ift  formed  which  contams  2'95  p»  c,  litne,  iind  diasolvea  in 
kter,  formbpr  an  alkaline  miirilage.     If  a  smaller  quantity  of  lime- 

■water  bo  used,   the  precipitate  contains  from  2*14  to  2*55  p.  c,  linje, 

liiid  lias  an  acid  or  neutral  re-actioih 


24  C 

20  H 

Accordintf  to  ir* 

.„ 144     ,...     40-90 

.„ ,       20     ....       6-68 

Npubawer, 

_     40-45 
570 

20  O ., 

CaO 

, HO    »,»    45-47 

.„..      28    ...*      J-95 

...    4£-3i 
....      B-41 

2  C»"U»»0«',CftO   , 

72  C   

60  H 

352    ,,..  100*00 

According  iae. 

.........    432    ....    45-2    , 

60     MH       fi'O     . 

..,  100-00 

Ncubnwcr. 
fl/lOO^ 
....    43*0? 
.**•      6*35 

fiO  O  

4S0     „„     4B-0    , 

,.>.     47-63 

CaO 

28     ...       2-8     . 

...       2-9& 

fiCm^'O^CaO.. 

1000    .,..  100*0    . 

...  lOOOO 

The  g'uni'arabic  and  gmn-soucgiil  of  conimprcc  cant?ist  pHsentiafly 
of  arubatc  of  liit*c  mixed  with  arabate  of  potash  ;  hence  when  bunit, 
they  leave  about  3  per  cent,  of  ash  cciUKisting  for  the  most  f>art  of 
Cftrbonato  of  [KitaRh  and  carbonate  of  lime.  —  Sp.  gr.  of  gnai-arabio^ 
1*355  (GucHn^Varr}'),  l-49{nrrHerger)^  of  gtim'Seiiegtili  1'-13  (Oni^riu- 
Varry),  1*G2  (Hcrberg-er).  licddens  litmus.  In  the  air-dried  stale,  it 
roij tains  from  12*4  to  17  p.  e.  hjgroscopie  water  wliicli  eHcai>eB  when 
(lie  gnUi  is  heated  (see  also  GeiiB,  p, IDS,  On  tbe  composition  of  the  ash  of  gum- 
anibir^  sec  LiiwenlhnI  6t  Hou^mann,  Ann.   Phfirm.  B3,  112).      Alcohol    extracts 

^Lirom  gutn-nrabic  nr  guni-eenegal,  O-i  —  0*5  \\  c.  glucose.    (Ludwig 

■^.  lir.  Arch.  W2,  31),) 

^M  ArabttU  of  Lead. — BaBie  acetato  of  lead  added  to  aqueous  arabiii 
Bthrowst  dtiwn  a  white  precipitate  which  containn  30*64  p.  c.  oxide 
■  of  lead^  tiinij^  yellow  at  100°,  brown  iKitwccn  160''  and  18i)*;  and 
after  prolong-ed  wasliiug,  still  retaiftH  27  p.  c.  oxide  of  lead.  (Neu- 
I      bauer.J 

^^^  at  100*".                                               Kcnbaner. 

^^■k              36  C 2]fi0  ....  30  46  ..    30-&a 

^^H              30  H 30  0  ....  4-23  ,...      4-33 

^^^B               30  O 240*0  ....  33<a&  ...     M'lh 

^^H                 2  PbO     223-4  ....  3l*4G  ...     3064 

^^^H  3  C'^U^D^^^PbO      ....     700*4     .,,.  lOO-QD     ....  IDODO 

^^E^ilp-xaucilage  dissolves  oxide  of  lead  (reschier,  J.  Phttnn.  3,  60y), 
^^Rfffrfn^  a  heavy,  coherent  compound  (BeracLiuB).     Gum-mucilage  is 

not  precipitated  by  neutral  acetate  or  nitrate  of  lead,  but  tho  huaic 
^uicetate  or  basic  nitrate  produces  a  copious  white  precipitate  [the 
Bbasic  acetate  even  in  very  dilute  solutions  (Stiideler,  Arm.  Phann.  Ill, 
^^6)1.     «.  When  the  nuidlage  is  mixed  with  basic  acetate  or  nitrate  of 

lead,  or  when  nitrate  oi'  lead  is  added  to  slightly  ammoniacal  mucilage 
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la  ibe  ■Ihif  ir  ■rtinn  ttenKan,  bot  iiot  till  the  whxAe  »( tbe  pn 
ti«  cv^  Mwiwi«l»,  uludb  is  very  friable  uhen  drr, 
3^115  pL  c  BCptecrlcad(Bec»elii»,  />A/^.  3  Aut).  6.  44X»)  fnx 
to  Sfr-l  PL  c  (fi^d,  A.  ifr^  Arck.  55,  155).     \Micn  aiixriUt-i*  » 
p«d  into  an  es<3eav  of  basic  Acaetete  ol  lead,  the  im-  '  ^f  "- 
1^  M   130%  cQBUittft  37*^7  p.  c  onde  of  lewC 
r  acrtate  B  added  to  exoew  <tf  ttwdigc^  tbe  prvojHi.iit-  i<^ha^- 
E90-15t)LCL    (Midder.) 


^  O^yc. —  Frnm  an  aqueous  aolutiou  of  arnbcD  nnci 
'iritk  aoeUle  of  eofiper,   akxibol  thtows  dovm  n   ir.^  i~,.itatc  vt  tk 
C*H*W,  CaO+C^'WH)"  (Hekmdjer).— ^^  >iii»s» 

[aiabie  k  ndMd  with  potai^-ieT,  and  then  with  Bu^i...»;^   .it'  csnmci 
~  e  wecytate  is  CoobH^  «^i^  k  nuKilmbie  in  pure  wtXer,  km  to 
tUidbencTenattlieboSnffhesU    (Tmcnmert  Ann,  Pkarm,  Sd^Stti) 
The  skr^ilse  pndpital»  m  pcnnaDent  in  the  iur,  tarns  brown  ate 
'for  soBK  tanw  ta  bong  wat^r,  and  after  dryiD}/ 
40^  |k  c  ci^nc  coide^      fLassaigne,  J.  tMhn.  m/d. 
finrhea  gnm  ■■fii£n  ift  adxed  with  a  small  cmaDtity  of  suipi 
r,  tbnwith  execfls  of  potaah-ley,  aadaii^tly  wanucd^  aa 
ed   wilallwi    is  kmmtd,  wfaid  reiiiaiD&  de»r  and    bloc  wLu 
huited.  If  tbfrgttn  cuetabw  sagar  (which  can  be  extncted  b^'  akxMb 
the  pcotoxidr  of  cofipei'  k  redded  to  dioxide  (Ltsdwi^r,  ^y.  Bt^.  Jn£ 
g2,    157). — When   gvm-iDvilige   lA  boiled   for    h    lon^  time  irA 
wnmoowt  t9Kfnc  acetate,  a  brown  prad|)itatfi  aepamtes,  auil  tlw  fihnsr 
liner  ataadng  for  a  while  depoata  nd  ciqvtras  ox*^i-.     (P.  <^-hT<T.  J 
/AarM.  3t  50^0 — ^  V  ^moItct  in  aqoeooa  copmii 
■r.  Cftfm.  7»,  15),  and  when  added  to  %  sohition  f.; 
linnid  pcviiptUtcs   tbe  c^Dolose  oam|4etel7.      (&chlo«slK*rgcr,  Am. 
Pimm,  107t  24.) 

Gvm-aoMioo  ^nwlTeB  mmmnm  and  aMrcnric  omlr.  (PeMhler.  / 
fA^nv. .%  509.)  It  foms  ft  white  |v«a|iitfti«  with  mcrcnrona  mtnlc, 
liut  ikic«  tkot  [)rccipitat«  niercnric  salts  or  itrckhrMtt  of  ^M  (PfaffK 
It  is  not  precipitated  by  w/Wm  e/*  ^&  (Pfaff). —  CaDocntratal 
guuk'WsaAge  »  Mi  predpitatvd  citbcr  h^  M^  or  by  tmw^ 
Ifaedilns  «7.  jr.  dm.  76, 47.) 

ArabW-  acid  and  goDt-arabic  an>  insoliiMe  in  akokoi  and  in  ^. 
\lrcihi»l  frvi^  l^tim^vmbk!  fmcn  foreign  sabatanoes.— -  Gfyotrii  dispiiff 
^-arable  (.Cap  &  Garot,  -V.  J.  rkarm.  26,  81), 


V  H*a]rA  GrJMui. — On  BMadne  sohitinais  of  arabir  nod  and  gvlate- 
oQydttim  aro  jompitatodwhidi  soKdily  to  s 


D* 


1>T  Atanrim^.    "thh  oompflRiod  ladts  at  1^5''.    It  i:  ushird  wb 

Water  whlunit  dewnnn«*lion,  bet  is  sBgbtly  Golnbk'  ii)  wann  wiU«, 
more  m  in  s*>lutKvti  of  gelatin-  Tbe  oSfy  iope  and  the  j*'Uy  roaUs 
^'6  K  r.  wator.  I^v^^wd  vith  exae»  of  aiabic  aci<l^  autl  dticd  U 
W)^,  it  t^»iilftiiioil  UH*  p1i!w  aralflC  odd  to  59  ^t>-  '"-T^tin  ^.iniHMirf 
i;i«latin  ii»  not  i^rri^ilrtlaUti  bv  ^ution  of  xw\'  ^)h- 

tirvn  nf  ftmlaloof  )w>ta«b.  (iirabarru  i*t  Tm.^.  i.  i...  j..  ..„,  c'im. 
^f.  Q«.  /.  Vh  :e5^  1   -^"«-  W-rm.  lil,  57).    ^ 


MUTAGUMMIC  ACID- 


S0& 


ApptmUx  to  Arabic  Acid  and  Gum. 


n 


1.  Own  from  Qamhoge. —  When  gatnlx>gc  is  exhausted  with  ether 
absolute  alcohol,  the  residue  boiled  with  water,  concentmted 
_  precipitated  by  water,  a  giirnmy  precipitate  is  obtained,  which 
may  be  freed  from  colouring  mutter  by  waahiwg  with  alcohol.  —After 
drying  at  110^  and  trituration,  it  forms  a  jmlo  yellow  powder,  contaiii- 
io^  44-47  p.  c,  C„  G'lO  H.,  and  4f)'07  O.,  therefore  0'*H"*0^  —  Witli 
intric  aeifl,  it  yields  njucic  acid,  »nd  with  dilute  eulphunc  acid,  after 
12  bourn'  boiling,  a  red-brown,  very  sweet,  uon-fermentable  augar, 
Buchner,  Ann,  Pharm.  45,  69.) 


¥ 


2.  Gum  from  IpecacuanJta  wof.— The  decoction  of  the  root  is  freed 
from  pbosphorie  add  by  prccipitution  with  neutral  acetate  of  lead  ;  the 
tiltrate  is  precipitated  witb  basic  acetate  f>f  lead,  the  washud  precipi- 
tate is  euepeadcd  in  water  aud  c!econ]posed  by  sulphuretted  hydrogen  j 
the  li/|uid  tiltered  froui  thu  sulpliide  of  lead  is  couoeutratcd  to  half  ita 
biilk;  antl  the  gum  is  prfcipitated  with  idcohol  of  08  p.  c.  It  contaiutt 
44'45  p.  c.  G„  0-31  n.,  and  49-34  0,  (Wiiligk,  men.  Alad.  Ber,  5, 
90.) 


I 


C.  Gum  frAni  firmeuUd  Maagohl-xGuyzcl  Juice.  —  The  juice  is  prcci- 
ptitated  with  aleolii.*! ;  tlie  pn^cipitate  watiliod  and  dissolved  in  water; 
the  solutiot)  precjjjjtaled  witii  basic  acetate  of  lead;  the  precipitate 
decomposed  under  Aviitcr  with  tiulpiuiretteil  liydrogen;  and  t lie  filtrate 
oraporated  to  diynosa  on?r  the  water*I>atli.  ^Transparent,  vitreoiiB, 
scarcely  coloured  mass,  rescuibliug  gum-aml»ic,  Contaius  40*89  p.  c. 
C,  G'lOH.,  and  5301  0.     (Kircher,  Ann.  Pharm.  31,  337.) 


Meta^mmic  Acid. 


A,  G^Lis*     Campi.  rend.  44,  141;  N^,  X  Phana.  31,  216;  J.pr.  Cfiem, 

71,  378. 
Frf.mv,    CoiupL  t'end.bOi  124;  A\J,  Pinirnu  37,  81 1  absti*.  Chetn.  Ctntr. 

1801),  007, 

Rfe  pnge  193. 

Ft:r1ia|i9  A  ptctoua  mQilificalioa  of  sj^blc  tciil,     (Graliaixi). 

The  acid  in  c«mbrnation  with  lime  fonna  Cerasin^  the  Constituent  of 
cherry,  plaui,  apricot,  peach,  and  almond  tree  giuu,  which  m  itiacduble 
in  water,  aud,  according  to  Fromy  und  Gelts,  Ls  identical  with  the 
itiBolnble  compound  formed  from  gum-arabic. 

Chojry  tree  gnin  is  a  mixture  of  arabin  and  corasiu  in  varlaldc  pro- 
]Xirtions  (Scimudt) ;  it  containa  34'9  p,  c,  cemsio,  52'1  p.  c,  arabin,  und 
from  1  to  3  p.  c.  ash  and  water.  (Guerin-Vairy.)  Gnmmi  C^raaonaa 
boiled  with  water  leaves  a  residue  of  bassoriu-jelly,  wheroaa  Oumm 
Ptrsieorutii.  di&SLilves  almost  completely,  Botfi  crMitaiu  a  eertairt  quan- 
tity of  gluc*jwe,  tlic  latter  also  tannic  JU'id.  (Ludwig,  jV.  Bt\  Arrh.  M2, 
152).  Almond  tree  gum  ts  altuos^it  wholly  soluble  in  water,    (Lv\w\v>v^'s , 


20C 


CARBO-ntDlUTIS  C»B"0" 


Repaid  S6,  82.)  —The  gnm  o(  the  cbeny  tree  and  of  the  otlttff  mm 
above-mentioDed  exhibits  Uie  moe  oompoatioo,  nearly  Agiuiu^  vitii 
the  formula  CQ*K)^*  (Gaerin-Varrv).  When  cherrr  tree  |^  ■ 
evi^tonted  with  water  and  h^fdrodiionc  axad,  alcobal  added  to  tb 
solntkni,  which  has  become  molkile,  throws  down  a  tr^^t^  taostamf; 
4-1-26  R.  c  C,  6  27  H.,  and  49*47  0„  therefore  C»ll"0^.  (defalk 
Ann.  /ftanfi.5I,  ^.) 


FonmtOien  amd  /^yaftt/ifaft,  1.  When  oil  of  vitrial  i 
a  layer  of  a  Jiynniy  solotion  of  giim-«mbk^  the  gum  i«  couTisted  ioio 
metagnniinic  aciii  which  may  be  rotuorvd,  wa^ltM  and  dried  (Pto^ 
—  S.  Gom-arabic  heated  for  fuim^  timr-  ta  irio''  becomea  inanlnUv  b 
water  (Gelis),  and  t&  concerted  nmt^  nf  Uitw.   (Premf,  ■» 

pp.194. 19$.) — 3.  Oum-arabk.  Ti;  -  imc  trangfrirmaitiitt  vInb 

n>agited  with  oxalic  acid.  (Fremv.J  —  4.  NvTitwucr's  arabiu  is 
derttl  tnsi'iluhlp  La  water  by  drying,  doubtless  from  ccmvcrrioQ 
mctAgiiQimic  acid. 

(V*nuuu  is  obt^ned  from  cherry  tree  grip'  ^v  -k.^.i,  ^r.^  .  «i 
arabin  with  water^  at  2<i %  a&d  dning  the  w 
the  water-bath.    As  thois  {Mt*parc^t  it  is  h  crvl.'M. ,. 
yvt\  friable  oaea,  which  ct^utauis  8*4  \k  c  waUrr  ;i 
It  ewtrttaop  in  cdM  water  withttut  diHAolviiig'.     ^oucnn-i  Lirr*,  .u 
Ckim.  Pkyf.  49,  274.) 

Meta^WBuic  acid  |icenac^^  from    giini*arAbic   witli  oil  oi 
oontaine  on  the  arerage^  40-iHt  p.o.  T..  C  u^'  11.,  and  4)^K*20.   (Fi 
lla  formula  b  C^II^H)",  a8  appcara  from  N'eiilianor'ti  luutlysie 
bill  (moTp  torreetiy.  Uiat  of  Bietagiunmic  add.     Kr.  ^irv  («'^'  11 

Motapitnmic  add  ia  not  ahered  by  b^iiliug  wiili  «nn/4W,  but 
Unltil  •^\\\\  ulkahlK^  water,  or  with  a  «in&)1  ^uuntity  of  time,  is  h 
verttMl  inta  an  arahate  of  the  alkali  or  of  hiuo.  (Fremy.)  la  fib 
maiinor,  imtura]  oerasio— in  so  Ut  aa  it  conUiiis  lime — (<fti4*nn-Vafiti 
and  motajcummate  of  Kme  obtained  \rv  heating  K'»n-ambic  <G«&t),aft 
diaaolvvii  by  bo&ng  with  water.  Nuttiral  corasln  likrwiso  ihmoliii 
more  eaai^  when  boUtnl  with  water,  after  addition  of  un  alkaLiw  oc- 
bnuate,  and  with  eeparatitm  of  csirbonate  of  Unic.  (Frt?my.)  —  Oma 
biiiW  with  nitric  €»nd  \yi»^  gr.  1'13'J  yields  as  auch  macic  add  ■ 
gurn^nrabio.     (Ou^riti-V'arnr. 

Itisi>liibk  ill  o/coM. 


BassoriQ* 


C"ll"l)"  or  c«iin)». 


Hi  KUiN-VtHRT.      Ann,    Ow,  Fkm.  40,«48  and  &I.  22f. 
Mil  tiita,     J.  pr,  Vktm.  15,  2<>7  ;  further^  37,  38S. 
Si  liMUtT.     Amt,  Pkarwh  51>  f$> 
Uivvriu.    N.  Br,  ArdL  89;,  SS uu)  153. 

^m*\       Tlu>  juirt  \i  UaMon-fUBt  irtim^trAK^o^ith,  and  other 
wItMt  iM  FtiHulublo  bi  water  am  crab  u|>  iIu-kiu. 


BASSORIN. 


SOT 


Sources,  Tn  Bas.^ora  ov  Ktttffa  r/um  wliicb,  according  to  YanquelSa 
And  Frcmy,  conatsts  almoHt  wholly  of  it,  accnrdiiig  to  Gm^rm-Varry, 
of  fil'31  p,  c.  baesorin,  togcthei'  with  arabin,  asn  niid  consUtueiits 

soluble  in  alc/illoL      Sec,  on  this  aubjedt,  Gucfia^Varry,  Giiibourt  {J.  Chim,  w^rf. 
^fi»  419;  Ann.  Pftarm.  9>  225),  YBuquelin  {ButL  Pkarm.  3,&2).  Lud>vig  (A^.  Br.  Arck, 

^kf  Cftr.ius  f^untia  (Btizlri  &  Gllibourt,  J.  Fharm,  20,  626 ;  Trommsdorff, 

^nr.   Ti\    ID,    2,   35)*  —  In   Gmnmi  Simm-uhfe  {hxiA\Y\^).  —  In  /tiZsc  ywwi- 

^ir(i^a<?a/*(A    (N,  v.   Eecnbcck,    3/f^^.   Pharm,  25,  241  ;    Braudcft,  jlfff^. 

Phantt.  33t  ^)-^  6'wvjt  tragocanth  contains,  according  toBuchholz  {Tm- 

te«A.  1815,  StJ)  57  p.  c.  arabiu  and  4:i  p.  f.  basHoiin,  tngctbcr  witli 

llarcll  (but  not  always^  according  to  Flas^hliolf,  Br.  Arrh.  21,  222.)*  Hui  hrowil  SOrt 

nitainwig  more  starch  than  the  wiiiti?,  atid  coiii^t-quently  turninj^  bla(> 

'ith  iodine  (Froinbeig-,  M^i'j,  Fhann,  182f),  !,'>,  UIS  ;  Planche,  J,  Flmrm, 

,  25).     According  to  Gui'iiii-ViLrry.  it  contains  ,')IV3  p.  c,  aralmi, 

1  p,  c.  Uasrtoriui  11"1  p.  c.  water,  and  2*5  p.  c.  asb ;  according  to 

others,  littl*-^  or  ho  arabiti.     It  leaves  3*57  p.  c.  a8b{L6wentha!  &  Haiis- 

^inuuTi»    Arm.   Phunnr  Sd^   112);  contttiti«  on  the  avccwgu   lG-35  p.  c. 

■wator(ljiidwi^,  X.  Bi\  Arcft.  8:^,  38),     Boiling  alcohol  cxtnietti  fmm 

^Btragacuuth  I'OG  p.  c, :  the  solutlnn  was  found  to  contivin  a  bitter  sub- 

'      stiUK'e,  BU'iXir  beingfoviiid  in  it  only  onrc* — On  the  mLeros^^opicjil  rotistitaent$ 

Iorgunj-traea^«(iili,«ee  UoUv  (Hot,  Zfit.  ja:M.37)j  llartis:  {Eutvickl.  ti.  PJtanzfnL  ^^) 
iCuirhkp  (/.  ffr,  CAfm,  76.  4«). 
[  Oum-tragaounlh  drkd  at  17*3"  contains  40'5  p.  c.  C.j  C'6l  IT,,  and 
M'82  0.  (HernmtiTi.)  Select  gum-tragneatith  fb-ied  between  \W  and 
llU''  coniuins  4r>'25  p.  c.  ('.,  G'OO  n.,  and  48*75  0.,  after  deduction  ol* 
l'75  p.  c.  ash,     (Schmidt.) 

PrfjHv*UtotJ*  Onm-tnififftcantli  nr  Brkasora-gum  is  pxjiaiifttcd  wrtb 
Id  Wfttcr,  iind  tbu  insoluble  rcaidno  ia  di'ied.  (Guerin*VarTy,) 
omntBdorrF  cmploya  acajou-g^im,  at]d  woahce  the  residue  likcwiao 
ith  alcobnh 

Schmt4it  poms  cold  water  on  InnipH  of  pure  gun;-tragacanth  ;  leaves 

cm  to  stand  for  ^4  houra;  agttatcH  the  Bwollen  imobh  with  alcohol 

nbuning  hydrochloric  acid,  till  it  cakes  together;  docantB  the  alco- 

ol  f rom  the  lumps?  Huspendn  them  iu  AVatcr;  again  agitates  with 

alc*Jhol  containuig  hydrochloric  Hoid,^and   bo  forth,  tUI   the   liquid 

hich  THua  ^^ff   HO  longer    leaves    any  residue;   then    romoveB  the 

herijig  acid  by  waHhlng'  with  alcohol,  and  dries  the  residue  on  glass 

plated*       The  prtrduct  thua  obtabed  must  contain  arabia,  if  thfit  aubfltance  wu  pr«- 

»ent  in  the  tregacRiUli*     (ICr.) 


m 


^P  Trcpeni€9.  Colotirless,  ficniitransparent,  difficultly  friable  giim; 
when  prepared  from  tragaeanth,  it  forms  dirty  white  scales,  (Guerin- 
Varry.)      luodonnis  and  taatelesH.     Permanent  in  the  air. — Sec  aluo 

■Uaechke  (/.  pr.  Chem.  7G,  4B). —  Not  digcatlble.      (Frcrichs,  Handb.  Zoo* 

^UtfjA.  viil.  577*) 

W     12  ( 


Oulrifl-Varrx. 


Rclimiilt. 


Mulder, 
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mt  100*   in  m'cmtaAd 
U»  MO*,  loM  at  ikt 

vitb  sttongtx  oow^ 
Is  bpr  dry  dMBiti. 

with  onbonale  uf  iar 

afler  fttafHtrng   for  Mat 

^fic  men  jir  Mb  S3*€  |i.  c  laocic  loi 
ada  (Gmkm-Ymrwy) ;  rao-tnacntll 
O^id,  ftDd  axjJaXn  of  ^mo  (Sikmk; 

mt^  eald 


i7>U»L  Cft«««ilnrtf.)  — 5.  IU»- 
■orm  i»  &oi  ahefted  b^  eoU  «l  ^  nM<  but  is  Cftibooiaed  wben  iwiM 
witk  it  {G«£raHTm7).  Ti  i^m  mith  m  carinoisMl  Inr  oil  of  ntzH 
andywiils  traoea  rf  ^tiftM  rMwiw,  (Hatdiett.)— Dflnto 
OD  bofio^t  ftwinmg^  «  njrtilfifTBMr, 
sa^sr  (Gaam-Vany)^  toieetfaer  with  a  gam  whoacaqaeMi 
»  pnq^Hted  bj  alraM  and  basic  acetalo  of  le«cL  Tm- 
•wdka  Bi  cold  wmter  is  ooaYcrted  mto  a  uubik*  Uqnid  bj 
hestm^  or  evaposation  witb  ifilate  solpbiuicr  h^tlnicbksk; 
or  oxalic  acid,  and  nhiatatcly  dwoohf  with  the  exeeptiott  «■£  a  fev 
flocka;  a&oohol  added  to  the  filtrate  throws  down  a  white  gn^ 
whBst  gtocDBe  remaiiis  iIjiihiIimL  The  nneoiitains,  on  the  arctagc^ 
44-2^  p.  <v  C^  6^25  EL,  and  49^49  0^  S^unidt.  _6.  Baaaociu  w  ooa- 
veited  by  boiEzig  wilh  aqaeoaa  alkaM^  iota  a  suitable  gtim,  vbidi 
ivAembleii  gnm-aiahic,  bet  diSers  from  it  in  tlie  precipital-'i'**-  ■^'**' 
Bolation  by  neutral  acetate  of  lead  (Fwmj).  —  7*  T^a|paca^t 
boiled  with  quki:lime  tttrod  ydlow  at  hret*  bat  beoofaet^ 
a^aio  after  two  honrv^  whilst  the  predpiUkted  lime  a] 
the  cle^r  liqnid  coutaios  a  lime-salt  in  solatioi]..    (Zebe. 


r 


ComUtiaih/y,    Baesorin  is  insoluble  iu  tratary  even  ai 
heat,  bnt  swells  up  to  a  jeOy  when  immersed  in  it*    Wbctt 
\a  softened  with  1000  or  1200  pts.  of  water,  and  the  d- 
ifl  ficparatctl   from  the  ewoUeor  pimmy  masii,   the  h\ 
mixed  with  a  large  quantity  of  water,  nt  length  becomes  suffideo 
mohUe  to  run  throug^li  the  liller  iu  tlic  form  of  a  \*iscid 
drop  exlendiJi}?  itself  into  a  thread  (Hcrzeltus.  /vAr6.  3  Am 
If  tnohi  basaorin,  wliich  has  not  been  previouftly  dru'd,  l>v  hcn 
water  fnr  twn  hours,  it  forms  a  colourless  mobile  solutitm,  which, 
evufionited,   leaves  a  residue   only  partially  solttblo    (Treouii 
According  to  Hi>ujo  Matements,  tragacanth  ^^ields  nothing  to  wster; 
occtmlin;?  to  olliors  it  yielda  arabiii  {vitt  ai/k). 

hnsDortn   distiolvcn   readily  iu   fftiih-vvftforic  add^   oWv   in  aqopms 


VEGETABLE  MUCJLAGfi, 


209 


wMmfi,  and  remains  ULiaUered  when  tho  Bftlvont  U  evaporated* 
'roiurnsdorff). 

With  OxUk  of  Lead. — ^Tragncautb-jclly,  dihifed  witli  a  larg^c  qnan- 
ity  of  wator,  coagtiktes  with  bu&ii;  acetate  of  load,  digilitly  with  tJio 
leutral  acetate.  When  iHi\vi.k'i\'U  tra^^^iciiiith  is  macerated  for  twenty- 
^n^  hours  with  ecild  wafor,  tlio  liquid  titrainod  tJirougli  linen — only  a 
lall  finaiility  of  adventitious  JuattOL*  then  mmaining  on  the  filter — 
leii  precipitated  with  atnaioiiia  and  neutial  acetate  of  lead,  aiid  the 
precipitate  wusJied  mid  dried  at  10(1",  tlif  [)rodtKit  <i  is  abtain(*d.  When 
mcommiiiiUod  trag^acautb  h  mac^-iated  in  water  for  twenty-four  hcuirsj 
"le  clear  Liquid  poui-rtd  ofi",  two  ejiijilar  extrncte  prepared  frt^ru  the 
isidue,  and  caeh  precipitated  with  basic  acetate  of  lead,  the  precijii- 
»tes  by  t?,  and  d  are  obtained  (Mulder).  As  the  organic  Piibstancoi  of 
these  precipitatf'ft  has  nearly  the  same  composition,  Mulder  con- 
Indes  thiit  tragacauth  does  nnt  contain  arahin,  but  only  a  certain 
institueiit,  which,  according  to  hini,  \&  pectic  acid. 


PbO 51-3B 

C H'-ifl 

U^.. *..  200 

O 29-07 


b, 
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20-7T 
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e. 
...     38-84 
....     27-22 
.„.       312 
„..     30*82 
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10000 


lOO'OO 


lOOOO 


lOO'OO 


Tragacanth -jelly  curdles  a  solution  of  hkhhmh  q/  tin ;  according' 
BoBtock  it  fomiB    a    reddieh  precipitate    with    mercurouB   mtrait; 
g  to  Pfaff,  a  white  precipitate  with  both  yueratrom  and  meratric 
itrate.    It  is  precipitated  by  akohoL 


Vegetable  Mucilage. 
C"!H'n3'*»  or  C"II«0» 


TjEO  Meier,     Bn-l  Jahrh.  27,  2,  75* 

Gu^rin-Vatirt.    Ann,  Chm.  Pht^s.  49,  248;  Schw.  65,  220;  N.  IV.  2(5, 

2,  155  ;  abstr.  I'ogij,  29,  TiO. 
Milder.     ,/.  pr.  Vhem,  15,  293;  further,  37,  334, 
SfHJiiDT.     Ann,  Phai-Tffi*  51,  29, 
^■IfJLGEiLi  &  CiiAiiEK.   FJIiiftzenpkt/B,  UnttrsttchuTiffen,  Zurich,  1855 ;  abstr. 

Phoi'jiu  Cenit\  1855,  42G. 

GWi»»  Mvcurt  Vtpetalilhehe  OaUerie,  Ffian3tn$chlHm,  —  Cbiellf  invertigateJ 
tif  Schmidt;  formirlj  cdafoanifed  bj  r^lulder  «ith  pectic  acid.  Tbe  substances  here 
VrotigliC  together  nndrr  the  name,  vc^tabte  mucilage,  exhibit  ci^rtsih  divcr^rtiVA  of 
duncter,  which  majr  perhaps  reader  it  ne<ce5fAry  to  flubdmdc  them.  Schmidt  liVeTrins 
regmrdf  tngscamth,  ami  pcrh^p^  therefore  basflorinin  (general,  a^  reg^ttabjc  mocilaj;?. 

Sources.    Doubtlesa  a  universally  diffused  constitnent  of  plants. 

and   cxamlTiGd,   as  obtained  from  the  foUowhig  parts  of 

From  the  roota  of  nmrKh^mallow  {Affhtva  officinaUt^)^  tlvtit\)A5^\* 


of  Salna  ai 

lcKV»  erf*  the  I 

fomiBg  Bcari  V  tk 


<M   TV.  If,  1,  164);  «Af 


■ped  oi  fiuE,  flcft-wortt  or  qi: 
ooU  vm<cT;  tihe  ^uid  is  strmiii* 

the  wi      -'      ■.   tin  •Icuboi  |irr-- 
Era^  it,  tka  Kill  oli^kbul;  um^ 

liTitrocLi 
(Sduudty  Jblultk^f.)  —  &*«i0  tun. 
•»  tM  4KoetiM  «f  arrtan  |«(t>c/fteli 

fir  am 


hmmm  m  homy  or  cartiUginaa*, 
FriiUifL     Neutnil. 


MC  ^  7S 
ItB  ^  » 
l»0    .     S9 


4r«4 


mi  UO*.        «i  l$r-4)«' 
«'25     ._-.    «W 


CCU"0»  ICZ     _  !•»«• 


lOi-00 


1M« 


XlMfi&C»Mr. 

fi^m  Xwoirf. 

yN-iQi 

riUM. 

c. 

441« 

4«-C0 

It. 

«*«5 

■.•■ 

6-11 

O. 

-..,  a-47 

— «. 

4y» 

10M» 

100  0« 

Um  MikvU^  im  ScfcaM'i  nbtanee  unoutcd  to  0'4I&— 1'39  r^«.  ^ 
tn  Mulder's  tn  3'04 — 4*SS    p.  c — SdknuJl  rxammcd  mu. 
fiva-wortt   ^)i4<VTvnimHr  iim/w.  Hn^nfd*    knd  (|uini^»»  wit 

HaldwfifTs  the  fonaul*  CH'*0",  tnj  »apponatfa»l  Scliiinnt  •  suu&wnrcfl  wn-: -" 
•tUiktaiUjr  dried.  Xht  Urfcr  uttiMint  of  uK  ta  Uaklcr'i  cubcUncM  nuy  ikHm*** 
fX^iUtned  by  ibe  rmsller  Mnmnt  of  wftiw  thai  ha  feaod.  For  Ottv/fn.T«n7  •  iM/* 
Nad  hi*  partly  nmnteU^Ut  itattiticaU,  m«  Amm^  CAiai.  Pig9.  49,  210. 

r>eat$ftgit}fiitious.  1 .  Uuspfil  niiu'itag'o  dried  at  100*  in  a  utreiun  oi  iii% 
limt*K  126  p.  c.  of  iU  woijfht  \\\\vu  ^ia*lually  hcfttvd  U>  l&O".  ami  /kb* 
II  (rurv  of  nciij ;  wlivn  furthtT  hcutrd  to  170^  it  ilintifiitibpii  in  ^^ 
liy  \*iy,\  \\v.  \\xi)\t%  nX  tilt'  Kfvujo  tiiiu'*  |jtiwi'Vi»r,  i^xln'  : 
(kK)om|HiMiiutih  Qtjiiu^'  nmcila;^  Iosuk  (VKa  p.  i\  at  V>^ 
inmv  at  J7U'',  The  juucila^^  of  licii-woit  Bi-ed,  dried  ut  ! 
VH  p.  i\  «t   JTA"*  t    qiiinco-flccd  muctilagro  1*96  p,  c,     (?• 


VEGETABLE  MUCILAGE. 


til 


fS.  Marah-raattow  imicilago  yields,  ity  thy  dtstiiUitiiUtt  carbouic  lu'ul 
laaU  carhmrttod  hydrogen,  a  diHtitlato  uf  empyreuniiitiu  uii  ami  ut;id 
["Water  (coittainiijg  ninmom;i)  and  a  residue  of  cluircoal.  (Leo  Moicr.)  — 
\S.  Vegetable  mucila^^e  boiltid  "\vith  dilute  fjckk  becotnca  mobile  and  m 
[resolved  iuto  fjfmn  aud  aii^itr.  Quinct.*  miicilag'c  ih  at  firet  cuaguliited 
Vby  acidis,  Eind  decomposed  after  a  few  horn's  ;  the  miieilago  of  flea-wort 
BM  otKer  plaiita  m  inorc  easily  decomposed.  When  sai*^p-tubei*8,  cut 
■Ko  Btiiall  piecee,  arc  left  to  swell  up  m  water,  then  eiushed  ami  digested 
Erbr  BoDie  time  with  dilute  aiilpljorie  acid,  cellidur  ruembraue  is  left 
[tbebind,  and  tho  filtered  liquid  eoutaiua  gum  iiud  sugar.    (Sclamidt.)] — 

I       4,    Mucilage,   boiled   TvitU   nitric   actdt   yields   oxalic    acid,    ftud, 

m^ordiug  to  older  statements,  likewise  mueic  acid.     Marsli-mallow 

[fnueya;^''e,  treated  with   \ninc  acid,  yields  oxalic  add  (Meier);  mucit) 

wcid    (Troirmisdorff).     Flea-wort    aiueilage    yields    oxalic    acid    and 

lartiiieial  bitter,  without  niucio  acid.     (UruL-omjut.)     Linseed  Diueilage, 

MDbtained  by  exhaiistin^^  the  seed  with  water,  and  evaporating  the 

fcxtructj  is    decomposed  by  water  into   a  soluble  and  an   insoluble 

portion,     the    latter    only    yielding    mucic    add    with    nitric    acid. 

(Gu*^nn-Varry.)    Aceordin^  to  Vaitqttelia  and  Meier,  linyced  inucila^n 

treated  with  nitric  acid,  yicldsi  oiahc  acid,  artiticiat  bitter  and  mucic 

acid  ;    according  to  Na^jeli   &  Cramer,  the  chief  products  arc  oxalic 

acid,  and  a  cryatalline  }x>wder,  nearly  iiiBoluble  in  dilute  nitric  acid  and 

ill   water,  modeiately  soluble  in   aqueoiia  potash.     Quinco  muoilay'c 

ields  with  nitric  acid  notliing'  but  oxalic  acid  (Nageli  &,  Cramer);  so 

ikewi^R;  etm-mucilag-e  (Braeonuot).  —  With  stron";  nitric  acid,  luiseed- 

lucilage  yields  a  small  quantity  of  xyloidin.     (Braconnot.)  <—  Ve^*- 

ilc  mucilages  heated  with  mtrosuJpbiinc  acid  yield  a  detonating 

»duct.     (Nageli  &  Cramer.) 

5,  Vegetable  mucilage  heated  with  Gtt  of  t'lft'i'ol  \s  chari-ed,  M'ith 
fvolution  of  eulphuraus  acid.  (Meier.)  Quince-mucihtge  treated  with 
lil  of  litriol  is  coloured  blue  by  iodine  (Kiitv;ing,  Nageli  &  Cramer), 
ind  splendid  red  after  a  few  days  by  binioiUtk  of  cine.  (Nageli  & 
Iromer.) 

6,  Elm-mucdage  thickened  by  potash-l^f  beooraes  fluid  again  on 
)iling,  and  is  converted  into  ;^nn.     (Braconnot.)  —  7*  Mucilago  is 

dt»compoaod  by  digestion  with  wfu^ar-gtmin  in  the  same  manner  as  by 

IdiJute  acids.  (Schniidt.)  It  in  not  altered  by  saihm,  gasirie  juictf  biir, 
tfc  pancreatic  jmce.  (Freiichs,  Nandb.  viii.  Zoochtm.  577.) 
'  Vegetable  mucilage  swetla  up  Htrongly  Avhcn  xcater  ia  poured  upon 
h,  but,  according  to  Nilg^-li  k  Cramer,  it  doesrtut  form  a  true  solution, 
jThe  resulting  jelfy  ia  nuperviouB  to  alcohol,  ether,  and  oila  both  Qxed  aud 
Irolatile.  Dry  liuaced  niuctlagc  is  but  partially  soluble  in  water.  Quince- 
nmcdttge  also  does  not  dissolve  in  water,  either  cold  or  hot,  during 
waKlung,  if  it  haa  been  prescipitated  from  its  aqueous  solution  by  acidtJ, 
^■/Schmidt.)  The  aqueous  solution  of  fiome  vegetable  mucilagt^s  soliiii- 
^^Bos  in  a  gelatinous  nia^s ;  that  of  others  does  not.     On  the  AweUiii^  jiowcr 

^H       The  aijueoufl  solution  of  flea-wort  mucilage  ia  not  altered  by  dilute 
^^pitids,  but  quince  mucilage  is  coagulated  by  ntkis,  alkafis^  aud  nuiny  , 
^^mtlt-t.  (J^diinidt).     From  ibe  rnucilu^o  of  Fnm^  ^ficchm'imis^  nitric  .arifl5 
"and  diiitte  Kult>hurio  acid  He[»arate  white  flocks.  (Watting,  .A.  pr,  Chcm, 
7ii,  liirt)* — Iodine  colours  vegetable  mucilage  grccnii*U  ;ytlLu^. 
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SACCnJUK)lDAL  SUBSTANCES    CaH'=0"». 


Bani$a-9taUr  OMgvlhXes  marsh -malk>w  muctlape  (TroorawWf, 
fle*-woat  mncilftg<c  (BmeomiotX  (^Im  macila^  (n<-nM>lins>.  Lm$  wwfcr 
•eta  in  ft  Mmilar  majincn  Salt^p  mucilage  boiltH-i  witl.  '  V  ti-'r 
W  fofma  ft  cWar  jcUy  aft^r  addilkm  of  a  email  qnnnt  i 
audam.  (Schmidt.)  Vegetable  mocilagc  ie  not  Um;keiit;a  b\  htrt: 
(Scbiller,  Bert  Jakrt.  1808,  186,  and  otUers). 

Veget^ile  mocila^  is  not  predtHtated,  at  !oast  not  completely.  I7 
mmtrol  inctote  ^  had;  but  the  tMsic  acetate  produces  compbi»pn- 
mfttfttaOD.  Sec  HbUct's  Halfiii  of  iW  lead  piiidpitatas.  (y.  ^.  DbML  IS,  SI) 
The  mudlft^  of  .FWvf  «iceAivun»  ifi  predpitatod  b^  neutral  ftOPt&t«  d 
lead.  (Witting). 

VegetaUo  mnciLige  is  not  altered  by  mpric  or  Jrrric  $nt/Aaft. 

It  la  iaaolqbAe  in  akvAoij  and  is  predpitated  fnuii  itjs  a«]ticnt»  m^ 
tkw  b J  iMctHrr  ^  foCk 


C»=H»0»  or  C»«fl?H>». 


iflj 


(IB5$V     ^V.  Jam.  CL'n.i%«.  4n.  7C  ;  ronyr.  rra4&4] 
X  /r.  Ooft.  67t  233 :  C%tm-  «»iir.  I85a,  699.  —  CAm.  ory. 
1860,1,218. 
JonsCMKC.     5£fl  Am.  J.  pj  2*,  6;  J.  jr.  C*<w-  70,  245 ;  JV'.  Br.  Ank 

93,  d4  i  Okm.  C^mtr,  !«&$,  76^ 

Ok«wT«K»L  lu  the  s^  of  the  i^Mi  faitirtwi  of  Califomia.  IVi 
Uqaid  exttdes  ffoni  the  fttens,  ooUects  in  cavities  made  with  Jlrtt«l 
th<^  bottoia  cf  tbo  8tens»  ftad  hardens  into  rouadudi  roftanea.  (Btf- 
tbelol.) 

/VfiMMfte.  fVti»l]Mcndehftitewd^tico:— 1.  BjrfisMlftel 
ill  water,  dr«oloridiMr  the  aolnlioa  with  ftamiAl  rhafnoil,  fefttiof  w 
filtcixxl  tUtu'td  to  eTa|snrftl&  and  rectptaffisli  Id  water.    IV 

cfv^^  '!<  '-'  "«^  aef«rat«  ttD  the  itolntion  has  >  sr\<  r.J  n-ittf, 

ft,:.  rfow  of  pc*irih.  (Berthelot).— 2.   Ti"^  h^  f 

\M^ii  v^  .i^v   li'fMcd  with  animal  dtarvoal  a«d  mixod  wu  i    ..    

bittitv   cn»m*«.      Aft«^-r  a  fiw  hoore  cnratala  appear,  which  ma/  ti^ 
ivunricsl  by  nvrystaPisatkm,  (Johnson.) 

/Viyifriir<    Hard  OQlo«riMB»  radiate  nodides,  conirfatiiiff  of  im  - 
aoin«ic«  iint<orfix*lly  d»vdmd  cr^rstala.    Melta  above  ISC'.    Id  vq'  • 
near  Iho  bt^liuKP^*  of  ««rc«ry«  it  fonna  wtiiti;  run  . 
^iHjBgt*    l^**    (a«t4>    IS    ahskuat    n^    aweet  ati   tlxat    i<t 
I  ,.;l.     Uolaloiy  t^w>er  [ajj 


&8"«*  tiitlio  hijUt.     >t^j;]-ii. 


i.'l.) 


J 
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12  C  

12  II 

72    . 

12     . 

...     43-9 
...       7-3 

...     48-8 

Berthelot. 
....     43-5     .. 
....       7-5     .. 
....     40-0     .. 

Johnson. 
..    42-75 
7*40 

10  O 

80    . 

..     49-85 

C«HWO" 

164     ., 

...  lOO-O 

....  100  0     .. 

..  10000 

Decompositions,  1.  Finite  heated  above  150°  gives  off  empyreii- 
matic  water;  at  250°  it  is  partly  converted  into  a  black  insoluble 
mass,  but  it  is  only  at  a  (liglier  temperature  that  complete  decom- 
position takes  place,  an  odour  of  caramel  being  emitted,  and  tarry 
products  distilling  over.  —  2.  Heatedon^/a<w«m/o»7,  it  chars  and  bums 
away  completely.  —  3.  Hot  nitric  acid  decomposes  it,  with  formation 
of  nitro-corapounds,  and  a  small  quantity  of  oxalic  acid.  —  4.  Finite 
•  blackens  when  oil  of  vitriol  is  quickly  poured  upon  it,  but  dissolves  if 
gradually  brought  in  contact  with  the  acid  at  a  moderate  heat, 
apparently  forming  pinisulphuric  acid,  the  soluble  lime-salt  of  which 
decomposes  when  its  solution  is  evaporated.  —  Dilute  sulphuric  acid 
does  not  affect  pinite  even  at  the  bulling  heat.  —  5.  Heated  with 
tartaric  acid  to  100°  — 120®  in  sealed  tubes  for  five  hours,  it  yields 
pinitartaric  acid ;  with  benzoic  acid  at  200°  —  260°,  it  yields  bcnzo- 
pinite;  with  stearic  acid  at  200° — 250°,  stearo-pinite. — 6.  When  its 
concentrated  aqueous  solution  is  brought  in  contact  with  biniodide 
of  pho^horusj  it  becomes  partially  carbonised,  and  yields  a  volatile, 
strongly  refracting  oil,  smelling  of  acetone,  carbolic  acid,  and 
salicylous  acid.  —  7.  When  very  strongly  heated  with  Imnps  of  potash 
or  with  lime,  it  is  decomposed  with  evolution  of  acrid  fumes.  —  8.  It 
reduces  the  hot  aqueous  solution  of  nitrate  of  asyentammoma.  Finite  is 
not  altered  bj  aquwus  potash,  ammtmia  or  baryta,  hj  potamO'Cttprie  tartrate  or 
stsQuichtoride  of  iron.    It  does  not  ferment  with  yeast. 

Combinations.  Finite  is  very  soluble  in  water.  It  dissolves  abun- 
dantly in  fuming  hydrochloric  acid,  and  crystallises  somewhat  coloured  ou 
cooling. 

The  aqueous  solution  of  pinite  dissolves  lime  more  freely  than  pure 
water. 

* 

Lead-compound. — From  a  concentrated  aqueous  solution  of  pinite, 
ammouiacal  sugar  of  lead  throws  down  a  white,  curdy,  very  flocculent 
precipitate,  winch  when  recently  precipitated  dissolves  in  a  larger 
quantity  of  cold  water,  but  is  only  partially  dissolved,  and  decomposed 
at  the  same  time,  by  boiling  water. 

At  100*  in  paeuo.  Berthelot. 

12  C  72       ....  11-8  ....    12*5 

12  H 12         ...  20  ....      2-1 

10  0 80       ....  13*1  ....     12-6 

4  PbO.... 446-8     ....  73-1  ....     72'8 

C"H»0",4PbO  610-8    ....  lOO'O    ...  100-0 

Aqueous  pinite  dissolves  neutral  acetate  of  lead. 

Pinite  is  nearly  insoluble  in  absolute  alcohol,  slightly  soluble  in  boU- 
ing  alcohol  of  ordinary  strength.  (Berthelot.)  —  Soluble  in  boiling  alcohol 
(Johnson).  —  Insoluble  iu  chloroform.  (Berthelot.) 
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Conjugated  Compounds  of  Pimte, 
Fini-tartaric  Acid. 
C*II*€^  or  c»ni»o«. 

BERTTrFXOT.     (1^57-)    jV.  Ann.  Chm.  Phi/it,  r)4,  84  ;  abetr.  Comj' 
45,  268;  Chcm.  Ga:,  1857,  441  ;  J.pr,  Chem,  73,  109, 

Pinit-tartertdurt.    Aeidf  piniUrtrt^Hf, 

Formed,  like  dulci-tartarlc  ocidt  from  1  at.  pinite  and  S  at.  UfUnc 

acid. 

C*H*05  +  SCC^H^O'*)  -  6HO  -  C»H"0»  (Berthcl&t). 

Lime-Bait, —  Qivcm  off  10-8  p.  c,  water  at  100*, 

at  too*.  BerthrJot. 

GO  C ..-.. 300    „.,  50-5  .„,     Z»-fi 

42  H    «.» 42    ....  8-5  ....       3*6 

76  O,.:..... 608     ..„  fil-y  ^     51-0 

6  CiO    ...» „    168    ...,  U'3  .,.,     la-8 

C»H*'C«*0^,12H0  lUa    .,».  lOO'O    .„.  1000 


6en20-pimte, 


BEnTIIELOT- 

4U452. 


Chimie   orgawq^fc,    TariB*    1800,    2,    206. —  Ctimfi,  rmL 


A*  Mono-acid.  —  Pinitt  Mwttoi«i»fflV- —  C^U^O**. 

Finite  U  hcatod  with  benzoic  at^id  in  a  goatod  tiifxr  for  ftonic 
to  200  — 250^  ;  the  cxcf*s8  of  benzoic  acid  i«  satunitod  with  aqi 
carbonatf  of  rxtttieh  utid  fiually  ivUh  a  Bmall  liiDnpuf  siiV  ' 
a»b ;  thtr  \u\mi\  jrt  mixed  with  an  equal   t|tiautity  »if  ■ 
PMpH.Tnatiitit  otboreal  solution  is  decanted,  after  Bt' 
while,  ihou  treated  witli  tK»ne-bl»ek*   and  i'vap<>i.4 
wator-batbi  afterwards  in  t»  strongiy  heatofJ  i5aud-batU  ; 

2C"H*0*  +  C^Hisoi*  =  C*H«0'<  +  4HO. 

Solid  rosin,  Neuiral.  ITrfdrorhhrn'  acid  gas  pastsod  throitrh  il» 
afilution  ill  abAoliit4^  alcntud  rrnulvi^H  it  into  bonzoato  of  ethjl  t9^ 
slowly  cr>''6talH«iriK  jtitnto,  iSy  Umt  dt  100^  it  U  hIowI/  oDiiTrf1«>l 
intn  [linitr  and  Iw-nzniite  <if  lime. —  Insuhiblv  in  irofcr.'^-Soiiililc  P» 
obfo/tff^  alcofujl  and  iit  tt^itr.     {Ut^rihAuty, 

B.  Bi-etrid,  —  piniit  dUmt^ljue,  —  t;**ll**0''. 

Mcnobcn/o-jiiniti;  h  heated  to  200''  —250*  with  buiiz^ilc  acU, 
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tho  product  is  freed  from  excess  of  benzoic  acid  in  the  same  manner 
as  A: 

40*&0*  +  CWH«0«  -  C«H»0»  +  4HO. 
Solid.    Neutral.    Insoluble  in  water.    Soluble  in  ether,    (Berthelot.) 


Quercite. 

CH^H)***  or  C"H»»0". 

Bracoknot.    (1849.)    N,  Ann.    Cliim.  Phjs.  27,   392 ;   J.  pr.  Cftem. 

49,  232  ;  Pharm.  Centr.  1850,  92. 
Dessaignes.     Compt.  rend.  33,  308  and  462;  Ann,  Pharm.  81,  103  and 

251 ;  Pharm,  Centr.  1861,  746  and  959. 

Sugar  itf  Acona.  —  The  name  querein  was  giTen  by  Scattergood  {Reperi.  34, 146) 
to  eryttals  from  Q^ercua  falcata,-  by  Gcrber  (JV.  Br.  Arch,  34,  167)  to  crystals  from 
oak-bark,  the  nature  of  which  was  not  deterffliued. 

OiscoTcred  by  Braconnot  in  the  frait  of  Querela  raeemon  and  Q.  nmlijiora 
(ffandb,  viii.,  Phjftoehem.  77);  recognised  as  a  peculiar  sabstaaoe,  and  inTettigated  by 
Dessaignes. 

Preparation.  The  aqueous  extract  of  bruised  acorns  is  freed  from 
dissolved  tannic  acid  by  heating  it  with  lime ;  the  filtrate  is  left  to 
ferment  with  yeast,  to  remove  the  fermentable  sugar,  which  hinders 
the  separation  of  the  quercite ;  the  Uquid,  after  filtration,  is  evaporated 
to  a  syrup,  and  the  crystals,  which  separate  from  it  after  a  while,  are 
washed  with  cold  alcohol,  and  recrystallised  from  water  or  weak  spirit. 
(Dessaignes,  N.  J,  Pharm.  251,  30.) 

Properties.  Hard  crystals,  grating  between  the  teeth,  permanent 
in  the  air.  They  belong  to  the  oblique  prismatic  system.  Rhombic 
prism  «.  {fig.  99),  having  the  obtuse  edge  truncated  by  t  (fig.  97) ; 
above,  it  has  also  the  oblique  end-face  i^  and  below,  the  face/ (/i^.  94), 
and  the  oblique  prism  a.  The  faces  u  are  vertically  striated.  The 
faces  are  unequally  developed.  «  :  «  in  front  =  106**  30';  u  :  t  =:  143** 
16';  < :  i  =  111''  3';  « :/=  122°  40*;  i  :/behmd  =  126^  17',  by  cal- 
culation,  =s  126°  38'  (nearly)  by  observation ;  aia  over  i  =  108°  52' 
by  calculation,  =  109**  5'  by  observation  ;  a  :  i  =  144°  26'  by  calcu- 
lation, =  144°  28'  by  observation ;  «  :  i  =  106°  44'  by  calculation,  = 
106°  16'— 60'  by  obscnation  ;  m  :/=  115°  37'  by  calculation,  =  115° 
15'  (nearly)  by  observation  (Senarmont,  Hammelsberg^s  Handbuchy  224), 
—  Fennanent  at  215°,  melts  at  235°,  and  partly  subihnes,  a  smcdl 
portion  of  the  residue  becoming  carbonised.    (Dessaignes.) 
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Benzo-quercite. 

Bebtiielot.     Chim.  org.,  Paris,  1860,  2,  220.  —  CompL  rend.  44,  452, 

BenzSeaaure^QHereii,  BenzoesUure-Quereitetier  ;  Quereite  bmuotque*^ 

Prepared,  like  monobcnzo-pinite,  by  heating  quereite  with  benzoic 
add  for  several  hours,  in  sealed  tubes,  to  about  200°.  —  Solid, 
neutral.  —  Dissolved  ui  absolute  alcohol  and  treated  with  hijdrochlortc 
acidf/iut,  it  is  resolved  into  quereite  and  benzoato  of  ethyl.  —  Insolublo 
in  ivater,  soluble  in  ether.    (Bcrthclot.) 

CarhO'hydrates  C"H"0". 

Milk-sugar. 

C«n«0»  or  C"H»0». 

LiCHTENSTEiK.    (1772.)    AbkandL  vom  Milchzvcka\  Braunachw.  1772. 

Cbuikshank.    Scker,  J,  3,  293. 

Hkbmb8TAI>t.     CrelL  N.  Enid,  5,  31. 

Bouillon-Laqrange  &  VoGEL.     J»  Pkya.  72,  208  ;  Schw.  2,  842  j 

Gi!b.  42,  135. 
BcRZELius.    Ann.  Chim,  95,  C7. 
Baumakn.    N.  Br,  Arch.  37,  47. 
Haoen.    Fogg.  71,  632  ;  J,  pr.  Clum.  42,  470. 
A.  Beksch.    Ann.Pharm.  61,  221. 
PoGoiALK.     CompL  rend.  28,  505  ;  K.  J.  Pharm.  15,  413;  J.pr,  Chem. 

47,  13 ;  /.  Chm  vied.  25,  364. 
Brendecke.    N.  Br.  Arch,  78,  88. 
Krause  &  Stadeler.    Mitth.  d.  naturf.  Gesellsch.  in  Zurich,  1854,  473 ; 

Cheni.     Gaz,   1855,   67 ;    Phcnm.    Centr.    1854,  936 ;    Lieb.  Kopp. 

Jahresber.  1854,  746. 
A.  LiEBEN.     Witn.   Akad,  Ber.  18,   180;    Chem,   Centr,   1856,   567; 

J,pr,  Chem.  68,407. 
Paoteub.     CompL  rend.  A2,  di7  i  Chem.  Centr.  1856,  253;  InsL  1856, 

91 ;  J.  pr.  Chem  68,  427. 
DuBRUNPAUT.     CompL  rend.  42,  228;    Chem.  Centr.  1856,  233;   JnsL 

1856,  61 ;  J.pr.  Chem.  68,  422. 
LuBOLDT.    J.  pr.  Chem.  77,  282 ;  abstr.  Rep.  Chim.  pure,  2,  41 ;  N.  J. 

Pharm.  36,  306. 

Laciin  (Pastear).  Lactose  (Dniou),  bat  different  from  the  lactOM  of  Puteor 
(vid,  inf.).  —  Originally  prepared  hj  Fabrizio  Bartholetti,  in  1619,  from  whej,  thence 
called  Manna  or  Nitrum  teri  taetU  and  aftervarda  by  BergmaiUj  O^acticum  BarihoMti. 
Recommended  as  a  medicine  by  Ludovico  Testi  in  1698. 

Source.  In  the  milk  of  mammalia.  According  to  Dnmaa  (Comp/.  rem/. 
2lt  707)  it  ia  not  found  in  the  milk  of  camiTora,  excepting  after  they  bare  taken  food 
containing  starch  or  sagar  ;  this  statement  is  howerer  contradicted  by  Denscb.  Cnam 
cootains  a  smaller   proportion    of  lactin  than  the  milk  from  which  it  is  QbtuQ!«&. 
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2,  Milk  sugar  yields,  by  dr^i  diMillatlonj  catbonic  acid  mid  combus- 
tible  g"a,se9,   aqucnuB   acetic   acid,    empyrcumatic  oil,    and   cliarcoal. 
[(Cruikshank,) —  The  acid  T**atery  distillate  amounts  to  Gl  p.  c,  is  less 
ruabilt!  than  that  obtained  from  cane-siigar,  and  more  abundantly  pre- 
Mpitatod  by  alcohol.     (Vauqnelin.)  —  3.  Milk-Rug^r  heated  in  the  open 
Ire,  awcUs  tip,  becomes  brovPTi  and  tenacious,  ifivcB  off  the  odour  of 
nimt  BUgar,  and  huniR  with  a  whito  fiamc,  leaving"  a  large  quantity  of 
charcoaL     (Bouillon  h  Vogel.) 

I  4.  Whcii  Gix^g^  gm  is  passed  over  milk-sugar  mixed  with  spongy 
platinum,  the  niilk-eugav  Ih  completely  resolved  into  carl»onic  acid  and 
'water.  (Reiset  &.  Mlflon,  N,  Ann.  Cht'm.  Phi/s,  8,  285,)  Milk-su^ar  is 
xiot  altered  by  ozone.     (Gorap-BeaancZj  Ann.  Pharm*  110,  86^) 


5,  The  aqueous  solntion  of  milk-sugar  boated  m  a  sealed  tube 
['turns  yellow  and  finally  dark  brown,  and  if  afterwards  i(*ft  to  eraporate, 
Icavea  an  acid  deliquescent  syrup,  which  doea  not  ciTstallbe  eveti 
aftor  several  months*  The  decomposition  takes  place  slowly  at  100"^, 
luorc  quickly  at  130**;  between  105°  and  UO"  it  takes  place,  oven  if 
the  air  is  cocnplotely  excluded  and  replaced  by  hydrogen.     If  the  iiir 

khas  aocesB,  oxygon  is  absorbed,  and  (a  emaller  voUimR  of)  car- 
bonic acid  is  evolved.  (P.  Iloppe.  Cfiem,  Ceittr,  I8G0,  54.)  Vohl  {Arm. 
Pharm^  lU;s  334)  found  that  when  a  concentrated  eolntiou  of  milk- 
sug'ar  was  heated  in  a  wealed  tube  to  nearly  200''  and  then  left  to  cool, 
the  brown  liquid  no  longer  yielded  with  alcohol  a  predpitato  of  milk- 
gn^ar,  but  when  mixed  with  a  larg-er  quantity  of  alcohol,  it  dcp^^Biicd 
crytstaliii  of  grajie-sugar  pactose  f],  —  A  concentrated  solution  of 
inilk'HTtg'ar  remains   unaltered  at    ordinaiy  temperatm'es    if    the  air 

IiA  excluded ;  but  if  exposed  to  the  air,  it  turns  acid  in  the  course  of  a 
year  and  yields  grajMj-BU^r.     (Liebcn,) 


6.  Hilk-pagar  distillod  with  i»cAro?nolfi  af  jmtash  and  suljthuric  acid 
yifilds  aldehyde.    (Guckelborger.  Ann,  Pharm*  64,  98*) 

Aq([er>uR  milk-sugar   di&tillcd  witli   iodine  and  bicarbonattJ  of 


|)Otaah,  yielils  iodofonn  (Millon,  CutnpL  ri^tid,  21 »  828;  ,/.  pr\  Chnn.  37, 
63),  —  7rt,  When  a  mixture  of  1  at  milk-sufcar,  4  at.  bromino^and  water 
Ib  heated  to  100°  in  a  sealed  tnbe,  tbe  lifpiid  become^!  CMlourless,  ami, 
on  opening  llie  tube*  carbonic  acid  and  hydio-hromic  acid  eaea|)e,  with 
the  od^»ur  of  bvomide  of  ethyl.  The  r*^H(da:iI  brominated  prcjduct  is 
alrongly  acid,  decomposes  with  evolution  of  bn>mine  when  heated,  and 
cunnol  lie  i>blaiued  pure.  When  I'eccntly  precipitated  oxide  of  silver  is 
Added  to  it^  till  the  acid  reaction  disajipearg,  and  tlie  liquid  ia  then 
filterccl,  a  fif.»lution  free  from  bromine  is  obtained^  containuig^  a  silver 
ftalt,  which,  when  freed  from  silver  by  Hidphurettci.!  h^'di'<in:cn  amii 
cvapomted,  leaves  an  acid  syrrifL  This  acid  forme,  with  ammonia,  &' 
salt  which  crystalUses  well  and  is  precipitated  by  bamc  acetate  of  lead, 
—with  other  hitfiei*,  it  forms  uncn-stalliRabte  sallB,  (lUasiwetK,  Anru 
J'/tarm.  119,  281.)  The  acid  here  fonned  is  isobip^ly  colcthylcnic  acid. 
(Harth  k  Ulasiwet'^,  Aft/i.  PfutmK  V22,  9r, ;  —  we  bHow  r-  252.)  7  h.  In 
rhhrine  ffos  railk-SD^r  turns  red  and  afterwai'da  black,  g^ivini^  off 
hydrochloric  and  carbcjnJc  acidti*  From  the  aqneoufl  solution  of  tlie 
n-Hidue,  alcohol  precipitatus  unaltered  milk-sug^r.  Hy  passing chlorino 
fp»s  through  a  warm  concentrated  aqueous  Rolutioa  itf  milk-sng'ar,  a 
liquid  containing  hydrochloric  acid  is  obtained,  which  deposit*  crystalw^ 
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WIA  tiliiii^b  mirSrmai,  mStt  inig-iir  fonos,  not  xvloTdm,  botA 
(fli  mim  ■ijl). — Heabsd  with  maiir  timn  ib 
btenitcieaad,  U »  deoon^oeed,  vxth  fonnatNt 
•ix,osaic«ttdcafboiikacid%  mad  iLcdeouoft^ 

haM  with  f^  pKs.  nitric  aad  li  oi 
tl  iJMilii  n  otitnnir  iicid  i«  Inakl^ 
et-oired,  lugtiiir  wilk  tfe  dniifwwntinn  |goHnf  hi  of  oiuic  add,  ud 
if  tfeWMstf  lie  LiiBiwiM.ii,  WBOB  Md MfmUea.  The  mother-B«|i>if. 
«her  On  aUtioft  of  }  c€  tbe  qiontity  of  nhiic  add  Qsed  al  tli> 
vnaccMeatt  gealfe  bo^Bfe  and  monrntratindj  yiidds  mn  atkbu  ^ 
i|autitx  of  BBdc  wad,  £e  lot^  nmtilj  amoontitig-  to  |  fif  tk 
wrighft  of  the  vdc-Mgar.  Tbe  uroiniiife'  mother-tiquora  mod  wulh 
waten  fcqiied,  wilk  fw^wnl  aMtiia  erf  oitzic  add,  ma  laQg*  as  aaiqde* 
takm  oat  taia  bnywa  wfaaa  aiqiefaataraied  witk  potaab-1^,  mrtsis 
tartadc  a^  {jroibMy  fooaed  hj  deoontpowtjoa  of  the  aaocharii'  i< '  i 
Zjkiif\  alao  oxalic  aod  and  a  saaB  qjaantlty  of  sao^ianc  acii],  u  h 
b£t  B  preflcnt  in  greatest  qoaatitj  HniediaUly  after  tbl^  sr 
of  the  Btrndcaod.  (Lie^.  Amm,  Am.  113,  1.)  TV  tartaric 
appeals  to  cslit  la  the  utnc  add  sointkw  as  loetatartanc  acMl  (x.  S<^ 
amd  only  afbenrazde  to  be  oovnetted  into  ojEtalfiBable  tanaric  tal 
(bdnaan,  J.  pr.  Clem.  7%  155.)  Tbe  nracic  acid  ia  prodooed  fe 
gvMtcsl  qoantity  when  <fi«te  utnc  acadie  aaed  aod  tfao  liquid  u  Ml 
Toy  stTVDglj  heated,  wbenas  fsrbonic  and  oxalic  acid  are  |jfuJaod 
mpfopoftioa  as  the  mode  add  dfawiiabeg.  (liebig.  Bopf,  31,$<9l) 
Waen  nitric  add  contaioin^  hjdrocUcaic  add  is  lieateu  with  mft* 
aetgar,  a  Tolatzle  cjaDogen-GaBpomid  is  given  off  (Liehig). 

Kitric  add  acta  on  nSk-sn^pv  si  two  way^  <t.  It  conrcrts  tie 
Sweater  part  of  the  isih-siigar  into  mode  add,  wiikh  tbai  noAacpxk 
nirlheT  deoampDeEdon,  yvldiDg  tartaric  add.  —  It.  The  BmaDer  poma 
of  the  mSk-aqgar  la  oonTerted  hy  the  mtnc  add,  aa  bjr  other  acah, 
into  grapo-^ogar,  jvod  then  (Gke  the  bUtcr)  jidda  aaodiahc  adi, 
wlut.'h  al&\  by  the  ciiotiniied  action  of  tbtr  nitric  add,  nu^  be  tmtf- 
formed  tDio  tartaric  add  (HelutXr  B^.  Akad,  Ber,    Igf!'^ 


l^OO,   7^Cy.      Bat   dilute  adds  ocwTert  milk-e 


r,  but  into  lactoMj  aiMl  this  oampooxid  troaic  i 
not  saocharic  add,  bat  nndc  aod  in  twice  the 
that  yielded  under  the  same  drromstancea  by  milk-""  _ — 

Mlirii  Qulk -sugar  is  tivated  with  uitric  add,  as  :t.>paiatM 

of  inudc  add,  ihc  dextro-rotatory  power  of  the  soluuon  tn  mcreaacd 
\l  ut  its  original  ^Liotuit  then  dumniAhes  and  vanishoa  altogether, 
Uic  Ij'jtiid  after  a  while  ag^n  aoquiree  dextro-rotatory  power  eqoal 
^of  (ht^ori^ialamoimt,  which,  however,  likewise  vanaebea,  if  the  aefi' 
of  the  nitric  udd  t*  conlinued,  %vitliLmt  rcnpjK'aririj;.     (T)Tit>ninfaaL) 

Wlien  miik-8iig'ftr  i^  heated  with  1  pt.  of  water  and  |  nitric  acal 
of  ^^f  B.,  the  84)hit»in,  whose  fonoatii^u  ts  atteuLknl  with  rvolntiono' 
carixjuie  acid  iind  itilrous  gas,  leaves  wheu  evajx>nited  a  yellow  na«s 

(Mluble  in  hot  hut  not  inculd  alcobol,  and  preripiuteil  fmm   t>  iijoa  1ft  dt 

farm  oft  yellow  |io«dfr)»  which  cont^iins  riojlher  <»i;ilii  tuid,  aaii 

d^K'rt  not  precipitutc  barytu-wfttcr^  Umc-watcrf  or  licuUtd  acetate  of 
leud.    (Buuillitn  &  Vugel.) 
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ITeinlx's  riew  that  tlio  tarttiiic  aoiJ  oi  nuik-BW^ar  prooeofl'i  from 
ihc  nnicic  acid  is  inctnivct,  bocausG  mncic  acid,  wliieli  ia  (4>tically  in- 
ndivc,  jHolds  raccrnic  acid  when  treated  witli  nitric  iM^id,  whcix^aa 
milk-ft.agar  yields  dexiro^tartaric  acid  witlj  Only  a  sli^^lit  admixture  of 
Fiicemic  add  (Csirlcn,  Com/ft^rerid.  53,  B-43). 

9.  0*7  of  vitriol  poured  upon  milk-sugar  colours  it  brown  and  cliava 
it  at  100°,  —  DituU  ^ilphiiric  act'd  leaves  milk-eugar  unaltered  in  the 
ertld,  even  after  several  weeks'  contact  (iJeuKoh),  but  at  higher  temj>era- 
lures,  increases  its  rotatoiy  power  by  y j,  and  converts  it  into  a  pecu- 
liar fennentaljle  sugar  (PaHteur's  Lactose),  and  partially  into  n  dextro- 
rotatory, nan-fennentaJde  substance  (Diibrunfaut).  —  The  iaotoHctliuB 
produced  was  fornierly  regarded  as  grape-sup^ar,  til!  Briuclmrdat 
|x«ntcd  oat  the  difference  between  the  two,  {Bcrthdofs  Ckhn,  onjan, 
2,  ^40)4  ^-  Tlje  liquid,  if  brought  into  the  fermenting  etute  at  the 
moment  when  the  rotatory  power  has  increased  to  \^  of  its  orif^inal 
ftmount,  is  capaUe  of  yielding  a  quantity  of  alcohol  equal  to  n?  per 
oent.  of  the  cryHtallised  inilk-Kugar;  if  the  lieating  with  dilute  suU 
phuric  acid  be  continued,  no  altemtion  of  the  rotatoi*y  power  tikes 
place,  but  the  sugar  decomposes.  (Dubrunfaut,)  According  to  PersoK 
(/,  C/iim.  me(f,  9t  419  j  Bni.  Jahrtsher,  14,  3Hft),  the  rotaloiy  power  <tf 
niilk-8U}ifar  is  increased  by  addition  of  acide,  diminished  by  boding,  and 
io  smallest  when  the  uulk-sugar  has  beconie  fermentable, 

10.  When  milk-sugar  is  covered  with  mti-osulphiric  ncifl^  and  tho 
flohition  is  precipitated  by  water,  a  compound  (nifrofactifie)  Ih  formed, 
whicl]  detonates  at  75^^  (Heinseli),  not  below  KKr  (Vohl),  cryBtalUsea 
from  alct^hol  in  nacreous  lamiujc,  does  not  give  up  ita  cryBtallisatiou- 
watcr  at  IfiO*^,  but  when  ita  alcoiiolic  solution  is  boiled  for  Bome  time, 
parts  with  its  water,  takes  up  alcohol  and  becomes  amorphous  (Vohl, 
/l«fj.  Phartfi,  70,  3ti8  ;  Eeinsch,  Jahrh,  pr,Fkarm,  18,  102).  The  nitro- 
ciimpoundje  formed  from  milk-sugar  behaA^e  when  heated  like  temitro- 
duldtc.     (Bi^champ^  Ctymptrend.  51,  ^58.) 

11.  With  concentrated  hydrachlone  acul^  milk-sugar  becomes  brown 
and  black,  and  by  boiling  with  the  dilute  acid,  it  is  converted  into 
"rdinary  sugar,  (A,  Vogel.) — 12.  Triturated  w^itli  glaanl  p/tvitp/ionc 
acid^  it  tnniH  red  but  does  not  carboniac  (A.  Vop-cl,  J,  Phtirm.  1,  I9y) ; 
with  moit^t  arsenic  acid,  it  bums  brown,  (Elwner.)  With  arsenious  acid 
it  behaves  like  cane-sugar.  (Baumann.)^ — 13.  By  boihug  with  aqueous 
ifxitc  aridf  it  IH  wlowly  oxidiaed.  (Millon,  Vojupt.  rend.  li>,  27L)  — 14. 
\V'^iu-n  triturated  with  2  pts.  cfdorate  of  potash^  it  is  set  on  fire  by  oil  of 
vitriol    (Boiiilloii  &  Vogel.) 

15,  AeelifT  aciddoQfi  not  convert  aqueous  milk-fsugar  into  gi\ipe- 
*^^r  (lactone)  oven  when  lieated  (A.  Vogel;  Struckmann  &  Biideker, 
Ann.  Phtrm.  97,  152^.— When  milk-sugar  is  heated  for  50  —  CO 
luiUTB  b)  J(.H>' —  120°  with  gtticiai  fjcetic  a^id,  hutt/vic  oeid  or  tarttjric  acid, 
Water  is  eliminated,  and  compounds  are  formed  nnidogoas  to  thowe 
Ijrofluced  under  similar  circumstances  by  gratJe-sugar.  (Berthehjt, 
*V.  Anu.  Cldm.  Phf/».  54,  82  j  and  GO,  08.) 
I  When  tartaric  acid  m  heated  %vith  milk-sngar  and  the  product  ia 

tffatcd  in  the  manner  described  under  '^Dulcite,"  two  comjx>iuidM  arc 
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CAttBO-HYDRVTKS  C"H»0", 


G^H^O"  is  pruiiuceil,  witli  elimination  of  S  ai   w.*.  r.  b\ti 

I  •t.a3k-««|^  and  4  at.  tartaric  acid,  C"H'K>'^  +  -l'  t^" 
Tkft  EoMHMdt  of  this  Add  ^vet^  ntT  19^2  p.  c.  water  &t    . .     .  . . .  ^^ 

vmbifa*  fT*S  pk  c  C,  5*:?  H,  wid  17'2  p.  c.  limf*,  <y>rrcKp*4il  r::  i   u 
lbraidbC^*OiV+  lOAq,  (cuik\  2«-3  C,  3-611    mi.!    Ik-.-i  .v^ 

k  Tt^^mm  mnmmtnii.  add  C^Iin)^.  pi-*>tluoc*(i,    vriih  ^-hu.iuA-'- 

II  ftC.«mlifr«fVntt  S  ftt  mitk-siigar  and  4  at.  tartAfic  All  '         ''  • 
4t'^^>* — llH0.Iuliiiit-8a!l{vrhich  rodLic<.*«  potiiMi- 

■flii  jifch  wilk  ftitfic  add  a  large  i|uantitv  of  uiuoio  ii>.*iaj  c-: ' 
vkmfcM  aC   n<f,  S4-1  p.  c.  i\  4-5  IL  uiid   1»<2  lime  ((J"n"Cft'< 
l*«|.sSr«C«  4-411.  9'5raO)  (B«nlieIot,  y\  Anm.  Cki$n.  Ph^.  W    ■. 
^alB.  Om^L  rnwi  45,  2^;  /,  /Jr.  Vhem,  73,    159  ;    CA<^.  f/fU.  1-  ' 
441V     fe  lii»  IteMM,  Bettfcei><^n>  br  ^lartot^o-Cclrvtutarie  add  aiJ  U*  b^ 
CBt|«0*   mA    Cra»CiK)e>,ltlO,     uia    for   trt7»ltrl«4aMUMk 

C*a«0>*  mk  f?>IP>C^U3*2UO.  The  formalN  a»«n  f^mai 

hnted  in  •  Be«led  tul^  with  aqu€&H^  ammottia^  jvUi 

pffodttct,  cofTCspondixig  to  that  abtained  fa  ftt 

(P.  The&ar^  .Bte//.  ^oc.  Chim,  P*tri$^  18CI,  a) 


,V  TK 


IT.  M9k<-mgv  beatcd  with  pttmmvm  at  wodmmj  oarbomr<« 
M^glci^fattdoanTeffts  the  itieM  into  alkalr.  (Oay-Lusp^ 

kr  tnttinited  wttl»  an  rqtinl  t; 

si  on  adiioi^  balf  :  t  «i  iirvtec,  tW| 

^^^ hmitiri  to  115°,  and  a  brown  h^Iu  niii*d, 

^  otfiiowc  acid,  aoeticadd,  and  a  l>ro«mf  aoraewh  >m 

w&ch  ia  teohiUe  itk  aloobol  and  ctber,  delMpuaecea .;i,  b 

Vmeii  bj  cUoriMv  mkI  focna  pcvdp&tai^  with  tin,  hmd,  ui^ccun- 
^inrmm.  (Bo«iBatt4  Vos«l>— Wka  adk-sasar  b  kMtr4  i«  i«r  ■« 


hf  I  ML 


<C«). 


.1      1m.    I'^lvi. 


W^tm  Mwe  atouprtr  heated  with  4  or 5  Pi*.  hv.Tt-*^.-  '-^  i..^r  .J. 
ijmmt  si^titT  of  water,  it »  dcoiMD|Hiaed,  witi: 
V«  of  oxalk'  ~  -' '    '*':'"■?  *!;Q^ar«  ^n**. 
^——^^^^  tril«rated  .flnttr   and    ^ 

«^k  *^  ^fwapgrainrftf  a  br^^n  ui^^iAi  irom  which  aka*u'n  itn 
4  ihA'k  br0wn  ftji^  whOe  acetate  of  bno  roiiiia  in  oolni 

lA  ^Wh-«i«^ar  ia  Mi  allmd  by^ywiyM  ^ potaaL 
^>«,^  rva  4«>  i*i;  /.i«r-  C»-w  7;>,  4J«.) 

«dh-«ttg«r  mixed  with  nynb  M^iMf  [A 

A  A^  l^tou  /V^  47,  17;  ifcrr.  JdAr«ll«r.  U>.  S^K 

.  M>AMM«AMka>\  thra  with  rxocss  of  potai-  d^  Hf  ^ 

.viri3t^i«i«  '  'p^ 

^ ^uMititr  f<f  cwj*«'^    I'xnw,  |» 

\^Ulfh«ff  A  Strvu^inanat  Atm.  iiu 

^^^\  «*^  aiv  rwbcvd  hr  millc-«a«r»r  at  the  bdi« 


With  the  mmm^ 


MlLK-SUGAJt. 
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■according  to  A.  Vogel  &.  Buchiicr, — with  eupnc  hydrate  and  potasli 
Bfcccorduig  tu  Bcuquerel,  iiK'tallic  topfH^^r  i*  prmiuced  as  woU  as  ciipnJUH 
■oxide, — From  ajanide  of  copper  and  pnhtArmn  y  milk-sugar  doe«  not 
H^Bcpamtu  cuproua  oxide  (Bauniuim), 

H        When  tarUrit;  acid  ia  added  to  the   »nliilion  of  enpnc  siilplialt*  in 

HbucIi  |>iO[K>rtioTi  tLat,  on  Bupersaturating-  with  potttBli,t.he  whole  rcniaiua 

^^  diesoU'ed,  and  nii  cuprio  or  cuprous  osido  is  separated  cm  boiling  (fnv 

Avhich,  according  to  Stiidului  k.  Krau&e,  3  at.  tartaric  acid  are  requi[V{l 

»for  L*vcry  1  at,  oupric  i»xidt')t  then  also  8  at*  hydrate  of  potash,  iiiilk- 
ftiugardoeB  tiot  precipitate  any  cuprous  oxide  from  the  aohition  at  the 
boiiiijg-heat.  If  1  at.  mojx*  of  |x>tash-hydrate  be  added  for  eath  1  at, 
*!npriL^  oxido,  and  the  sfdutimi  uoiituiJiLug  milk-HUgar  be  then  hi/atod  to 

teu^^i  the  Hijiui!  bccfines  tiU'bid  and  deposits  a  yellowish  precipitalo, 
^bich  U";'juia?H  a  dingy  oran^-cuUmr  on  boiliug^;  it  is  not  till  t!K  nn!u- 
tion  containa  3  at.  free  alkuU  to  1  at.  cupric  oxide  Unit  it  yifldB,  wficn 
lutiitud  \vith  milk-sufjrar,  a  preeipitato  of  cuprous  oxide,  which  nipidly 
falib  to  the  hottoui  (6tadelt.'r  aod  Kmii8<j), 

l-'roni  tlioac  or  similarly  prepared  fiolutions  (see  Qlucoat)^  1  at.  milk* 

mgar  (C^'H'^O^JIO)  rL-dik^eB  7  at,  cupric  oxide  (Rigniid,  Ann.  Phurm, 

\^j  21J7;  StatiL4er  tk  Krausc ;  SchifF,  Ann.  Fharm.  104,  330),    Accnrd- 

1^  to  earlier  dctermiiiatiuiis  by  Bbdeker  {N.  Zeitsch.  J\  rat,  Med,  fi, 

!01 ;    A'opp's  Jahresber,   1858,   818),  1   at,  milk-eu^far  mJuoeM  7"A  at- 

[According' to  liie  later  dett'rniinations  {Ann,  Pharm.  lOlV  2^4),  it  roduccs 

6f  at.  cijpi'ii;  oxide.     The  quantity  of  oxide   reduced  is  inlluounnl  hy 

the   duration  of  tlie  boiling,  and  varicH  between   l'i\2  and  7'iK>  at, 

Heuce,  for  the  esliniatirm   of  milk-sugar,  by  means  of  pitassio-eiipric 

'trate,  it  must   be  converted  into  grape-sugar   (lactose)  (Fehling', 

\^mu  Pfntrtn,  104,  79).      On   the  estimfttion  of  mi1k-«ugar  by  meani  of  putassio^ 

CupHc   (nKrate,  see  aUft    Pogginle   {Cnmp.    rend.  2B,  5115;    J.  pr.  Chem,   47,   13); 

t^'eubjiucr  {N.  Br.  Arch.  /2,  Til). 

21,  When  aqueous  milk-sugar  la  heated  above  60°  with  oiUk  of  /car/, 

it  becomes  brown  and  empyreumatic,  (Berzelius.)  —  £2.  Aquvona 
,Iiulk'SUL"ar  b<)ilcd  with  merarric  o^itk  reduces  it  but  partially  to  uiereu- 
[rous  oxido  (A.  Vogel),  but  after  addition  of  potaHh,  to  metal,     (iiee- 

querel.)  It  does  not  alter  mercurous  nitrate  (Baumann).  — 23.  Sitnife 
iOfsihxr  and  nitnitc  of  tmjmtaimuonivvi  are  reduced  by  heating  with 

aqueouB  railk-BUgar  J  witii  bivJtIortde  of  pkittiium,  on  addition  of  amnionic, 

a  deep  red  jjrecipitato  is  obtained.     (Baumann.) 

24,  Milk-sugar  i«  not  brought  into  the  state  of  rinous  fcnnenta- 
tioTj  by  email  ^uiintilieii  of  ^c<j*/,  but  with  larger  quantitieR  it  fermeiitj^, 
»t  30',  le*iK  quickly  than  grape-sugar,  yielding  alcohol  and  carbonic 
iltCli}.  Vmiie  does  not  CAUse  mfLk<6U£ar  to  ferDaeur,  (Fuurcroy  &  Vauriaelin,  A'.  G<AL 
%  64^;  BmhJiuU.^t^Atr,  4,  351*;  Bouillon-Lflgraoye  Jt  Vugcl.)  In  ■  uijiturti  of 
^ilk-  and  gra^ic-iugnr,  jrcast  drcomposes  the  Inttert  while  the  tnilk.rtugiir  r«muins  uurJ- 
'tetrd.  (B^Mot,  N,  Ann.  Cfftm.  PAyi.  50,  563.)  Millt'9ii(-iir  *liB6olve-l  in  wutcr, 
,logetlirr  with  lU  own  wtiglit  or  jtut,  beglna  to  ftftuent  at  3U"  (Cii^riiurd  dv  Latour, 
iinai,  'iZ7,  224);  mixrd  wjih  10'S  p.  c,  of  its  weigbt  of  washed  upper  ycasl  {O&er/ie/r), 
^1t  yields  betivctU  U^  and  2J^  alcoLul  aad  SBCctituric  acid,  (Schifl,  Ahh,  thann. 
31,  132.) 

The  milk-sugar  in  whey  ferments  spontaneously  aFt<?r  a  while; 
fht."  ferment  atioti  may  also  be  induced  by  addition  of  casein,  the  pru- 
dtirt^i  In-ing  luetic  acid,  alcuhoh  and  carbonic uoid.  For  details  gn  tlie  tacious 
fermfntatioTi,  wt  Cant-^gtir,  uUo  \\,  473. 

L       Milk  likcwiso  feiTncnts  spontaneonsly,  and  without  addition  «j1 


41,  IMi 
"-^^       .... 

,»sk 

oftWdbMa 

-TV 

ly  fcH^V  t»  lJt%  m  0  intodKed  on  cEip» 
tWEqi^todttaic    Pf  111  I  ) 

or  «liri«i« 

with  chfiw 

«lool»l  and  brtir 

(Borthdnc)  In 

9^  ^e  add  » iMnia> 
tte  wfaBXt  the  ■«» 
It  is  mdvMvl  Vr  ^ 
bat  «90B  heoam 
titit  OQbrertcd 
g»pg  MgM-  lor  Mcsocej^  iwi  cosu  •«  nSt  ffifeKr  la  the  Hqoid  M 
t^es  of  &e  fcneitMfioB.  (BotlMiioc ;  LjoboUt,  Jl  at.  Ckim.  77, 
Stt.)  WWbb^  after  M—J^  Ry  11  tkjB,  is  pcvoi|atat«l  wtdi  t 
bvge  ouatirf  of  aleoMv  sad  the  fitnte,  after  eraporatioii  Ui  • 
■jnn  ScewiK  tieated  witk  aleolMl,  vnliesed  mSk-eugttr  is  pnc^ 
tatodf  wincfa  cooU  not  tbcmjCum  have  bcm  eottvcrtrd  Usr  the  fiitnafola- 
tion  Bto  aootbcr  knd  of  aagmr,  (Hone^  ^IrdL  patM.  Amal  17,  417; 
abatis  £ofitf9  /oftrwkr.  18^^  Ca7.)  Itt  the  aohitioti  of  iBilk<«ipr, 
bm^^  mto  the  fciaiwituig  atate  I7  cfaMaei  jpaitt,  or  gintiiii  Soil 
foriaedjr  fonad  jRspe-aagw 

Waabed  £aln  renoet  m  ooQtact  widi  aqwoos  milk-cogar  at  4P\ 
forma  kdic  adU^  witbovt  crulutiuii  of  gas  (Fremj,  J.  i%tnm,  35,  599i 
Jan.  i^fcarM.31, 1$8);  also  tibe  expr«aa^  joke  of  brown  cabbtca  « 
fi^hgnaiitam4eares,  after  additkm  of  cbalk.  (WacfcenrDdcr.)  Whit 
of  egg  flcaroefy  alterv  a  aolntMa  of  niik-Mgar  mixed  with  dtalk,  a 
NX  weelcs,  bat  if  ooagalated  and  taraed  aoar  wider  water,  ii  pnxfaKtf 
lactic  add.    (Wackenrodicr,  If.  Br.  ArcK  4$,  337-) 

35.  In  contact  with  SchtincV8eryCinkM(fioiiiaka4d^r).  lu.U  >  . 
fenntmt^  producing  cart«:>n!c   add,    bTd^tJeonr   alcf>Hnl,    f«*niiv    i-.i 
acetic acidf  and succiiuc  add,  and  g<CMicr:»l1y  tno  foun- 
obtaincd  from  cone-wigar.     (Scbitock,  /"A*/.  Jfaj.  . 

CArm,  G3,  222.)  For  further  deUili  km  roiMsrt^ffir,  |U  «6; 
liiil  iiltcred  hy  giistric  juioe.  (no|ipc*.)  On  ibedar. 
tiue«,  bloody  and  puicreitic  juice,  us  Mmdkmtk  viU,  ^iMcAciik  &«ki  iai4  W9. 


i^T«»^ 


CnmhmtiiwnA,       \.     With     Wntrr.       a.     Crjfgtallii^   Mitk'twftr, 

Ciilnnrk'Krt  or  white  tTystals  Wimging  to  the  rig:bt  prismatic  qrati 

Ilapliu^srt  l»etweeri  rvHrk-^aU  and  iult,^(>ar.     Urat.B  tielwocn  the  C«rtL 

SiL^r.  1-531  (Sthrtbu8)i  l'M3at  IS'l)  %  (according- to  Joul^j  It  lltyfitf^ 

\  ltt*lc   irt  Hiightly  Mwcet   anrl    mtbcr   eamly,       Dcxtn>-n>lat«i; 


uilk-sugah. 
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wer  [^Ij  =:  5S'"4°,  *id.  iuf.,  p,  345,     For  the  expanslnTij  according  to 
yfaJfife  Joule,  ace  Chem,  Sqc,  Qa.  t7.  1,   121  j  Lkb.  Kopp,  Jahreshti\ 


1847—1848,  p.  57. 

The  ciyetals  ai"e  hemihedral  and  licmlmorphous.     Of  the  rliombic 

Poctahedroti,  tx  {fg.  41),  the  upper  half  is  altogethei'  wanting";  of  the 
fewer  half,  only  the  face  a  ana  its  oppoBite  to  the  right  behind  are 
present,   together  with  the  pairs  of  fncea  t  and  m  (fig»  53)  and  tlie 
horizontal  face  ii  from  figure  52.   In  thi^ae  latter,  the  faces  of  the  opper 
half  are  more  strongly  developed  than  those  of  the  lower  half,  whereas 
with  the  ^faceB,  the  contrary  is  the  caRe,    The  face  t  is  mostly  curved, 
and  in  the  larger  crj'stalsj  striated  parallel  to  the  combination-edge 
with  ii.  which  latter  is  ako  wtriated  paiallol  to  its  combination- edge 
with  m ;  hence  the  measurements  arc  only  approximate  \  a  \  a  over  i 
=  23'   -22';    a:  tn  =  109"  1';  a:    I   ==;    101"    41';    iV  :   ii  over  t   = 
as"  18'  obs,,  3S'   G'  calc;  ii  :  t  =  lOD*  39';    ux    m  —  160'  2r  oba, ; 
IfiO"  57'   calc*     The    differences    between    these   angular    data   and 
those    given   by   Raiumulflberg,    arise    from     Rammeleberg    having 
I      aged    somewhat   different    parametora   for   the   faces   «.— Cleavage 
^h&ratlel  to  m^     The  faces  t,  ii,  and  m,  have  in  the  larger  crystals,  a 
^Bplendid  mother-of-pearl  lustre*  which,  ia  the  smalhn-  crv'Btals,  incliuct* 
B^iilnin<^ly  to   vJtrcons;    a   with    unctuoua  or  mother-of-pearl   lustre. 
V  (SohttbuM,  Beitiinmvnffj  4tJ ;  iKitmhiehh'ri/s  Nachtratj^  211)*)* 

PenuanetJt  at  mean  tcmperaturcR  and  at  100" ;  gives  off  ite  water 
ftlowly  at  130',  more  quickly  between  140*^  and  145^,  amounting  on  the 
average  to  3'OS  p,  c.  (1  at.  —  5'00  p.  c.)  and  la  converted  into  anhy* 
dmus  milk-sugar. 


Ai  MfOn  itmptrelvre  or  at  100*, 

12C.„ „.„ 72  »«  40-00 

12H.»„.N.«, 12  ..»  e06 

12  O  .„. 96  ....  Ba'34 


licbi^.         Bcrxellat. 

39-36  ...,     38-73 

6'6r  ....       7'IS 

e3-»7  ....     54-11 


c"a"0"»HO 


ISO 


100 '00 


100 '00 


100-00 


OS4C4 


BCTt3iQllet. 


Pfout, 


41-13     .......     39-15 

6'7G     6'C7 

4211 5413 


StKdeler  &  KrAuse, 


Dubraafnut, 


39*68     40-07     30-70 

6*77     6-70    „ 6-67 

&3'55    53-23    53'63 


liW'OO    lOO-OO 


10000    100-00 


100*00 


100-00 


m.  Air-dried;  h.  dried  it  100*  (Stadeli^  &  Krause). 

b.  AmuQUs  Milk'Siigar. — Crystallised  milk-sugar  is  slightly  hygro- 
icopic.  It  dissolves  in  5  or  G  pts.  of  cold  and  in  2-0  pts.  boiling  water ; 
According  to  Gueiin-Vany,  in  9  pts*  water  at  20**,  utid  in  1  part  boiling 
water.  The  saturated  Holution  produced  by  prolonged  contact  of 
witer  with  excesH  of  milk-sugar  at  10%  has  a  density  of  1*055  and 
coatains  14'55  p.  c.  of  crystallised  milk-sugar.     When  left  to  evapo- 


*  Tfie  formols  of  the  ci7»t^Bp  accopdiag  ta  Nmuminn'ft   notadoQ,    11  mV'^  '^ 


ftP.21*4>.     Iticlmstioil  of  oP   :  2P» 


100'  30' 


oP  :   ^  -  101*  41. 


Eatio  of 


■Ufpfl:  I:  e 

VOL.  XT. 


0-6215:  1   :  0'2l93.     (Sfilmbu^-) 


cuao-BTmns  c>qp>o" 


ntt^  iibesM  i»6gpomi  €XjmaimMs  sooo  a?  tt  attain«i  the  dntsil 

liMS  Bad  QOBiaiHi  tl*^  pw  e.  iwiHr-gnpr! 

0Dpar  dnsolres,  beat  is  c^noJTvd,  aerord 

to  PnM  (J.  fr.  Cttm,  82,   IS4K  175*5  gTTO.  mitk-sn^far 

1-051   ktlogcwmter   at    1€'  I  w.-ri  *!,»    i.mr»--r:itur.-    to    I^;    „  .        tl 

dextnMif»taio«7  power  of  -^  Mlntioii  of  ■&• 

nigar »  greases'  m  tJbe  nL:-.     .      .       ;....^  ;.«,.  .  .   :iie  fMune  fiotvtka 
«ll«>r  9ta»A^  for  woe  tioM  or  after  bein^  Watu«l.     The  irvtalnj 

power  dbDiDiiihM  dowlrat  (f,  more  i]a]ck]T  on  * -  ' 

BVQtxtes  at  the  liol&iff  hcAt.  to  that  of  [s.'^j  ^  ' 

faot.)    A  warn  eatvated  solatioa  oi  uulk-siigmr,  kept  ffvr  If) 
in  a  aeakd  tabe  cfjataffiwa  wliea  tlie  tiibe  ib  opeiti  * 
wben  the  tcnpetatare  la  xaiecd  from  —  lo  to  +  18*. 

B.    WiiJk  A  dd»,  —  PolreriBed  mi!k-«afar  ah»oT)«  AtftfrocA  hrie  aeiil 
taming'  sliglUlT  grej^  aad  if  oil  of  vitriol  is  aftorwarYia  pcHin*d  v\ 
giv«s<m  hjdrocMjric  add  with  violent  effervvsrence.    a«m 


'<v^> 


C.  With  Baaet,    ICft-aagar  o&ilca  with  bajics,  gi^^^  olF  i 
the  same  time  (BeiaeKaa.  Breadecke).     With  niioeooa  «3kalhi' 
lioe  eanbs,  if  the  temperature  be  kept  low  aoti  Uin  action  not 
continued,  compoiiiidd  of  taHk-sagar  maj  be  furiut^i]  whicii 
rotatorr  power  than  the  mtft<«Qgar  eotitai&od  in  thcin^  vi^td 
milk-stig^r  when  decompoeed,  and  contain  3  at.  potash  or  soda  (o  1  »L 
miik'sngar.  C^IPOM  (Dabmofatit,  tM.  inf.). 

Milk-^Dpu-  abflorbs  12^  per  cent,  ammimin-^njt,  of  which  &*$ 
cenU  Tolatilises  after  expocnre  to  the  *ir  for  two  houra,  the 
remaining  morv  iutimaie^  aaahiacd  (Heru.'liTts). 

J^tloMMun-eofl^peim/.  —  The  solution  of  1  pt.  fK»taKh*]iytlnitL* 
water  dis«olTips  7  pts.  of  milk-Bogar,  anci  yields  a  )tn^^i|iiti 
alccthol  aftCT  diUUton  with  a  small  qnnntity  of  water.  Thr  fl 
strongly  alkaline  precipitate*  eaitfly  e*ilal*k*  in  water,  is  docoiu 
carbonic  and  other  acid^  with  separation  of  utiik'»ugur,    (Bre 

MSodmm-compounti, — Tlic  8olnt]f>n  of   1    pt.  BfKla-liytlrato  in  3 
water  dissokt'S  fr^m  20  to  21  pts.  milk-^ti^^r  and  is  tht*n  iTcdj 
Uy  alooliol  (Brendecke). 
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'When  aqueoua  milk-engar  is  added  to  milk  of  lime  till  the  latter  is 
nearly  dissolved,  alcohoT  throws  down  from  the  filtrate  a  precipitate 
oiintainiDg  15*7  per  cent,  lime  (Brentiocke,)  The  solution  of  lime  in 
milk-sugar  dt^jjOHits,  on  eiposTu*q  to  the  air,  crystals  of  quinto-bydrated 
carbonate  of  lime  (Polouze,  Arm,  Cht'm,  P/i^s.  48,  807). 

Ltad-compound. — Wh^ti  niilk-sug'ar  ib  digested  with  oxide  of  lead 
id  water  at  SO'',  a  soluble  compntiiid  is  obtained,  together  with 
tnotbcr  suspended  in  the  liquid.  The  latter,  obtained  by  filtration  in 
ir  free  from  carbonic  acid,  m  gummy,  becomes  ^*i^y  and  tratisliicent 
'ben  dry,  turns  yellow  and  gives  oft'  water  at  10U°,  and  then  containa 
'52  per  cent.  PbO.  The  solution,  which  has  a  sweet,  atkalioo, 
ttringent  taste,  leaves,  Avhen  fvnprjratcd  in  vacuo,  a  yellow  gtim 
>luble  in  water,  and  contaiuing  iH-l:^  per  cent,  PbO.  Fr^ra  its  eolu- 
ion,  ammonia  precipitates  the  insoluble  compound  (Berzelius,  /.Mrft. 
Auti.  9,  690).  Dnbnmfaut  doubts  whether  these  compounda  etill 
»ntain  unaltered  milk-Bugar. 
Milk-sugar  hiuflcrR  the  precipitation  of  firric  sails  by  alkalis, 
[H.  Kose.)      On  the  compound  wUh  cupric  oxMf,  tnii.  tttp. 

Milk-sugar  dissolves   readily  in  distilhd  vute^arf   and  crystallises 
'iinaltered  on  evaporation  (Bouillon  &  Voget). 
2tiilk^8ug;ar  is  insoluble  In  alcohol  and  eUier. 


Appendix  to  Milk-augar, 

1.  Lactose. 


•asteur  (1856),     Compt.  rend.  42,  347;  InAt.  1856,  91;  J.  pr.  Chem, 
68,  427;  Chem.  Ccnir.  1856,  253. 

Oallaelatf   (Berthelot)*   Mucoffiucstf.  —  According  lo  Bfrthelot*  Bouchar^st  was 
le  firtt  to  dintitiguiHb  kttow  from  grup^-fln^ar>  —  Lactose  is  perhnpa  identicjtl  with  lUe 
ipir    pradnced   by   boiling   gum  rilh  dilute  ai;id«  (p.    199).     (BertUdnt,    C/tim.  orff, 
249).  —  E.  O.  ErdmAnn  (Lieb.  Kopp.  Jahra&er,  1855,  G72)  Likewise  rei-ogtiised  the 
'peculiuu'  prgpeittet  of  Uctou  befnre  Puteiir, 
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Milk-sugar  is  boiled  for  several  houra  with  4  pts.  of  water  and 
pur,  cent,  oil  of  vitnol,  the  liquid  neutralised  with  chalk,  the  filtrate 
eva.|x>ratcd  to  a  Byrn}i>  and  then  left  to  cryetalhae. 

Lactose  cryBtalliaes   more   readily  than  grape-sugar,   in   nodulert 

ccnsiating  of  micro9Cf>pic,  limptd,  rectangular  prisms  acuminated  at  the 

eitdsi — more  generally  of  six-sided,  round-edg^d  laminee  having  a  pca- 

hftped  protuberance  in  the  middle.     Dextro-rotatory  power  [a]j  = 

1*22''  at  15^;  in  the  recently- pre  pared  solution  it  is  stronger  [ajj  = 

!39'G6*,  but  mnks  to  the  former  magnitude  slowly  at  ordinary  tempe- 

iturcs;  iiistaiitly  on  bciillng, 

Lactose  yields  with  mtric  acid  twice  as   much  mucic  acid  as  niilk- 

— '  From  an  alkaline  solution  it  reduces  as  much  ctfpnc  G^ritit  na 

i-BUgar,  — It  lennenta  in  contact  with  yena^     If  (in*  fermnntation 
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loctQ-oraMfl  «  ooirrerted  bj  heat  itito  &  suboUaoe  jnaohiHr 
wftlcr,  grmdittSy  ^  ITC^**!  aaorfr  qincklv  at  temper&tarta  ftbore  900*. 
Tliift  iBaolabfe  aiibBlaDOe  is  Ukewiae  produced  in  t}>e  prapftntioa  fli 
lActo-caranieL  It  dissolFeA  in  ttitrie  ftdd»  portJ&Uy  in  poum-kj,  «ii 
18  prpctpitatcnl  there^om  u  red-brown  powder  by  hydrodiktk  acii 
It  ifl  quickly  decompoeed  bj  dilute  nf/j>A«7ic  ori'if  cnuf  fiii^rowall  ^ 
potofh,  with  formation  nf  chromic  oxide. 

Lac(o-i'4iram«l  dissolres  readily  in  i^ifr  and  ia  prectpitftled  M  t 
brown  g'Um  hy  alf>hoU 

Aqueous  laoto-caramel  doos  not  precipitate  b&ryta-wat^ir. 

hf nd'fomptytin ff ,  ^^  Afiueoim  lactn -caramel  precipttat<!B  from  iinaf^ 
nirtCal  Hiij^^ar  of  h'atl  u  cuffep-coloured  ptjwder,  whi<*ii  when  treaifdwid 
tmpric  atvtato  fnnnn  the  coppcr-coinjKiund  of  lacto-raromoL  It  4»- 
Bofvei  roadily  ia  rwids,  but  m  insaluble  in  water  nnd  in  alcohoL 

Copper 'Compounds  —  Aquooiis  protochlorido  of  copper  w  mixed  V 
the  cnid  witb  a  larp?  excess  of  ciMiccnfratotI  soda-ley,  and  the  mtiSW 

ig  |irm|nlfit€d  with  aqm'oiiH   Im'to-ujinimoL  —  T!»  -  *k) 

prvtiu-.tjd  when  ivqucoiis  cuprie  acetate  is  puurcd   ...    ,    ..x-cJSr 


GALLACTIC  ACID, 


imd  of  lacto-caramoL  — Olive-gTCCU  pow<ier  which  g-ivesoff  3'55p.  c- 
water  at  100'',  and  7'S3  p,  c.  at  150",  acquiring  a  darker  colour,  and 

lackening  at  n  higlier  temperature. —  It  is  nearly  insolttbJc  in  water. 

y  boiling  it  fur  some  time  with  Matin-,  »  sululion  is  obtained,  which 
does  not  yield  tlip  ccimj>otuid  by  evaporntion,  but  on  addition  of  alcohol 
doposits  ^recn  flocba,  easily  Bolublc  iu  water. 
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3.  Gallactic  Acid. 
C>*E'0»  or  C*'EP»0*M 


EoDEKES  k  Stbuckslikk.    Ann.  Pharm.  100,  264;  J.  pr,  Chem,  70, 
4t4. 

Produced  when  milk-eugar  is  oxidised  by  ciipric  oxide  in  an  alkaline 

jlution. 

200  gma.  milk-su^'-ai'  are  dissolved,  tog^tbpr  with  1200  grm.  ciii>nc 

lulphate  in  warm  wator;  soda-loy  is  added  till  the  precipitate  at  first 

►duced  is  redinsolved;  the  liquid  is  heated  to  boiling*  and  filtered 

rom  the  precipitated  ciiproua  and  cnpric  oxideBj  and  the  filtrate  is 

evaporated  till  as  much  as  possible  of  the  eulpliatc  of  woda  has  been  re- 

loved  by  cryetalliHation*    The  mother-liquor  is  precipitated  with  ace- 

tte  of  baryta,  freed  from  humoidsubBtaucesby  the  addition  of  a  small 

[uantity  of  neutral  acetate  of  lead,  and  after  fiUeriug,  mixed  withe;xccsa 

if  that  salt,  whereby  gallactate  of  lead  is  precipitatcd,^ — whereas,  if 

le  qnantHy  of  cnpric  sulphate  added  is  iusiiflicieut  for  complete  oxida- 

ion,  pectolaclic  acid  (p.  231 )  remains  in  solution  and  may  be  precipitated 

>y  basic  auetato  of  lead.     F'rom  the  washed  gallactate  of  lead,  the  acid 

may  be  separated  by  decomposing:  the  salt  with  hydrosulphitric  acid 

naaer  water,  evaporating  the  filtrate,  rcdissolvin^  in  alcohol,  and  ngafti 

evapi'tatin^.  If  the  product  is  stiU  CDntaminated  wUh  re«iilues  of  iinlti,  baryta,  or 
pectoiarttc  adc!^  it  niiist  be  repredpittted  wttk  neutral  Rcetnto  of  liNit},  ftad  Che  prccipi. 
late  dt^ampDSFiJ  as  Rbfrrr. 

Pale  yellow,  inodorous,  etronf^Iy  acid  syrup* 

JftaUd  on  platinum-foil,  it  Biuells  like  burning  malic  acid,  takes  firo 
ind  leaves  a  rcHidue  of  cliarcoab  —  Not  altered  by  potassto-cifjmc 
urtraie. 

Soioiblc  ia  all  prcqiortions  in  'ivat€i\ 
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CARBO-HYDRATES  C"H"Oii, 


Mi^ith  baeee  It  forma  the  f^alhictafes.     Those  BaltB^  accor^g- 
Btideker  *Si,  Struckinanu,  arc  bibasic,  C"I1'M*0*,  amorphous  and  m<ys\ly 
deliquescent. 

The  aqueoua  acici  does  not  pTecipitate;  baryta-water,  tho  hydro- 
chlarateB  of  Uwe,  baryta,  zinc-oxide,  ferric  oxide  atid  mercuric  o^jde, 
or  ciipric  sulphttte,  or  uilrate  of  eilver ;  but  froui  faric  acetate^  it  thmws 
down  a  red-brown,  and  from  inercutmm  or  ititrairic  nitrate,  a  wliite 
i:redpitato. 

The  Gallactafrs  of  AmmofW^  Pofnsfij  Soda  and  Baryta  are  deli- 
quescent ;  they  remain,  when  tlictr  ai|ue«jus  BohUionH  are  evaporated, 
as  amber-.vcllow  amorpbona  masacs,  and  are  prt^cipitated  from  their 
aqueouB  aolutioue  by  alcohol,  iu  white  flocks  which  deliquesce 
standing. 


GallactaU  of  Lime,  —  Aqueous  gallactic  acid  ie  di^sted  ■with 
pounded  marble  or  neutralised  with  milk  of  lime,  and  the  filtered 
tiolutioiia  are  precipitated  with  exoeps  of  lime- water.  —  White  flocks, 
forming  when  dry,  a  pale  yellow  jwtwder*  Dried  over  oil  of  vitriol,  it 
contains  24-6  p.  c.  lime  (0"ii»0^2CaO  +  Saq.  =  24*78  p.  c,  CaO),  givoa 
off  13'28  p.  c.  water  at  110*  (calc.  ll*95i  and  theu  contains  28'2i 
p.  c.  CaO  (C»*H»0',  2CaO  =  28-U  p.  c). 

Galiactate  of  Lead.  —  Heavy  white  powder. 
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St»  teeordln^  to  Bl^deker  &  Struckmana. 

GaVnrUtit  of  Copper. — Obtained  by  doublo  decomposition  at  » 
light-blue  piiuiiiy  precipitate* 

M^rcurotta  Ga/kKtate.^-Fmtn  mercurouR  nitrate  and  the  ftqttMQft 
acid.     Di»a*jlveB  with  diflficulty  in  dilute  nitric  acid.  ~ 

yfire^tric    GaUtwtnie.  —  Precipitated   from   the   aqncouB    add 
mercuric  nitrate,  aa  a  while  atnrtrj>bo«R  Kxly,  pale  yellow  whco  . 
After  drying  over  oil  of  vitriol,  iL  conlains  i),VU3  p.  c,  HgO,  give* 
7'?ii*  p,  0.  water  at  110"^  and  then  contains  ftD'TT  p.  c.  mercuric  oxide 
(C'»iP(l','2ng<>  +  3aq,  =  55'aC  p.  c.  Ilfe^,  7'm  HO,  oud  e017  P.C. 
H^>  ill  thi*  lined  wult). 

UaUactic  acid  di«»olvi's  iu  akokol^  but  not  in  tthtr^ 
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4.  Fectolactic  Acid. 

BoDEKER  &  Stbuckmai(K.  Ann,  Fharm.  100,  264,  abatr.  J,  pr,  Ckem, 
70,  414. 

Obtained  in  the  preparation  of  gallactic  acid,  especially  when  the 
milk-sugar  is  heated  with  an  insufficient  quantity  of  free  alkali,  and 
less  cupric  oxide  than  is  sufficient  to  convert  it  completely  into  gallactic 
acid.  Remains  in  solution  after  the  gallactic  acid  has  been  pre- 
cipitated with  neutral  acetate  of  lead,  is  precipitated  by  basic  acetate 
of  lead,  and  obtained  in  the  free  state  by  decomposing  the  washed 
precipitate  with  sulphuretted  hydrogen,  as  described  for  gallactic  acid 
(p.  229). 

Scentless,  brown,  acid  syrup.  After  drymg  over  oil  of  vitriol  it 
retains  5  at.  water,  at  100°,  2  at. 
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From  potasaio-cupric  tartrate,  at  the  boiling  heat,  it  reduces  cuprous 
onide.  —  It  does  not  alter  aqueous  nitrate  of  silver  in  the  cold,  but 
colours  it  yellow  on  boiling,  purple-red  after  addition  of  ammonia  and 
precipitates  the  metal  in  the  specular  form.  May  uot  the  acid  have  contained 
milk-ingar?    Kr. 

The  pectolactates,  according  to  Bodeker  &  Struckmaon,  arc  bibaaic 
C"il*MH)** ;  those  of  the  alkalis  and  alkaline  earths  are  easily  soluble 
in  water,  but  with  exception  of  tlie  lime-salt,  precipitable  by 
alcohol.  The  only  pectolactate  that  has  been  obtained  in  the  anhydrous 
state  is  the  basic  ferric  salt. 

Pectolactate  of  Baryta,  —  Obtained  by  neutralising  the  acid  with 
baryta-water,  and  precipitating  with  alcohol,  as  a  sticky  mass,  changing 
to  a  white  powder  when  absolute  alcohol  is  poured  upon  it.  After 
drying  over  oil  of  vitriol,  it  gives  off  5*75  p.  c.  water  at  100**.  Dried 
over  oil  of  vitriol  it  contains,  on  the  average,  21*77  p.  c.  C,  3'61  H., 
and  36*89  BaO ;  after  drj-iug  at  100",  it  contams  23-00  C,  3*00  H.,  and 
Sf'Od  BaO.  £5deker  &  Struckmann  assign  to  tbe  former  salt  the  formula 
C»H»0",2BhO  +  9aq.,  to  the  latter,  C'«H«0>'>,2BaO  +  6aq.  Calculation  agrees  with 
the  analytical  reeults  so  far  as  regards  the  baryta  and  hydrogen,  but  not  for  the  carbon, 
bccaiue»  according  to  B.  &  St.,  a  portioa  of  the  latter  remained  onbimied. 

Ferric  Pectolactate,  —  Obtained  by  prccitating  ferric  acetate  -wVxJsv 
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H&  turbidity  is  thereby  produced;  then  filtered;  distilled  to  rcioovc  the 
aIci>hol ;  diluted ;  boiled  tc*  drive  off  the  last  portiotis  of  alcohol ;  treated, 
while  still  hot,  with  carbonate  of  cadmium  till  it  ceanes  t<j  eRerrchoc*; 

[»nd  tlie  solution  of  the  cndniium-Halt,  which  has  a  s]i;a;ht  add  reaclioD, 

4«  decolorised  with  uiniiial  churcoal  and  left  to  cr)"«ta.Uise,  an  additionul 
quantity  l>cing"  obtained  from  the  luother-lirjnors.  This  salt  is  but 
ipariDjjjly  soluble  cvun  in  boiling  water ;  the  cadmium  niay,  however, 

\hG  oasiiy  separated  from  it  by  paaeing^  sulphuretted  hydrogen  into  a. 
;hin  paste  of  the  ealt,  kept  at  the  boiUiig  heat  hi  a  fluBk,  the  acid 
hiw  gradually  set  free  diasolviiigthc  reet  of  the  salt.  Finally,  the  liquid 
iUered  fram  i*ulphtde  of  cadmium  in  conwcntrated  over  the  water-bath 
to  a  thin  syrup  and  left  to  cryataUise ;  it  then,  after  a  few  duyn,  yields 
■roupfl  of  cryatalline  needlcB,  and  the  whole  gradually  3ulidiiie8  to  a 
toft  cryfitallinc  niasft,  winch  bccoinea  friable  when  dried  over  oil  of 
■itriol  in  vacuo. 

2,  The  litjuid  obtained  as  above  by  heathjg  milk-sugar  or  gunkj 
ith  bromine  is  Baturated  wtth  soda  and  boiled;  whereby  it  acqi ' 
iu  acid  reaction.  If  again  ncutralif^cd,  concentrateJ,  and  left  to 
tndj  it  deposits  a  mixture  of  crystals,  which  must  be  freed  from  tho 
lother-liquor  by  pressure  and  reriiBsolvcd.  Isobiglycolethylenato  of 
"]um  then  crj'fitalliKos  ont  alone,  and  may  be  purified  by  animal 
larcoab  It  may  be  converted  into  the  cadmium-aalt  by  precipitation, 
id  the  acid  obtained  therefmm  as  above* 

Projyerties.  Small,  highly  dcHqueficent  needles*  Taate  sour  and 
kgreeable,  much  weakened  by  dilution  with  water.  Melts  to  a  syrup 
fct  the  heat  of  the  water-bath.  Lie  vo- rotatory-  A  solution,  7 '2  mm* 
mg' and  containing  11  "1.37  p.  c.  of  the  add,  produces  a  detleution  of 
to  the  left. 
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12  O 

96     ...     53'fll     . 

5578     54  03 

c''ir*o» .. 

173     ....  100-00     . 

lOO'OO     100-00 

It  if  uomeric  with  Wurtz's  higlycohih^lrmc  a«W;— m*r  lie  derived  from  milfe- 
igar,  C"H"0^^  by  abHtrsctiDn  of  1  at.  waXw  anH  addition  of  2  *t.  oiyyen  ;  djfFera  from 
irlaxic  HTid.  C'H*^^,  by  SCtP,  from  atooitic  acid,  C'^H'O'*,  bj  H',  aiid  from  Gorup'i 
luinitic  add*  C^Ht^O",  bj  2  HO, 

Decompositions,     1.  Tho  acid   becomes  somewhat   coloured   when 

leaUd  Sor  some  timo  to  100^.     Heated  on  platinuni-fLiil,  it  buruB  with 

n  odour  of  swgar  and  fi'^rmation  of  a  tuTnefrcd  perfectly  combustible 

»nal.  —  2.  When  carefully  oxidised  with  mtric  acid^  it  yieldij  chiefly 

lucic  acid*  —  3.  Fused  with  potash^  it  yields  acetic  and  oxalic  acids, 

'togetht^r  with  other  products*  —  4.  The  aqueows  solution  neutralised 

with  amrautiia  reduces  tn'truit  ofsiiva'  when  heated,  foroiing  3  specular 

deposit  of  silver^  —  5<  It  reduces  an  alkaline  solution  of  cuj^nc;  o;ci'tf^ 

ivhen  liuated  with  it. 


CombUattotiA,    A.  With  WtUer,    The  acid  dried  over  oil  of  vitriol 


Carbo-hydrates  ch^'o". 


>a  Yvcflo,  gix^es  off,  wlica  heated  to  100'  for  24  bour^  Ifi-^  p,c. 
oonwpottdinj;^  to  the  formula  C"H*'^*^  +  3HO  kaJr.   13-!9  ^  r.] 
sua|ie  1  '  '  r  12  hours  only,  gave  hy  auaiytiin  : 

ftOfl  CI*;:  .   [i,  corresponding-  to  the  formula  C**li 

The  ;u:id  diti4i4jl\ree  easilj  in  ujafer. 


K  With  B<ms.  All  the  salts  of  iaoln^lyctjlethvhni.'  ,v'i.l  hi 
auiHl,  except  the  bad-salt,  agrw  with  the  tVinimb  ''HI'V' 
fV  acid  »|iix-ars  therefore  (if  It  oontains  only  12  at.  T.)  ti.  Iw  r- 1^ 
hAsic,  thou^i,  in  ita  m(»de  of  formation  and  kg  ivjwtiv.ti-t  *nth  tv'.r 
■ckl  and  with  potash,  it  appears  rather  to  rrsoajble  the  r.^vti.- 
adsb.  Most  of  its  salts  illssulve  otis'tly  m  wa.lor  and  crvHta^lliM-  « •  1  ^ 
|Ke  CMiuuam  and  silver  salts  buwovr^r  are  hut  Fmnu^rlv  » tln'^. 
Tlhty  are  insoloble  in  alcohol,  which  prcripttates  them  iPfn  tir 
aqoeooB nohitJnniL  Thoy  tiiuciiu  vv:itt*r  of  crystiillisation,  wiiicli  It  t 
4>M>t  rhreoff  cowpktely  till  ht*tedto  140°,  aud  Lven  tbtn  not  wiin^rti 
partial  mxMDpo^tkm. 

Tlw  ai]UMitis  solatioQ  of  the  acid  is  not  precipitated  bv  Vi*-*^-   ^ 
Ume-wattT,  by  aootat<*  of  )e«id,  either  neutral  or  basioi  or'i 
uiinte ;  tut  acriair  »;/  Irorf  mixiMl  with  amnioniu  precipitaii--  u  L.i-r 
bl-'tolT.      It  easily  di'st^lvies  bydrated  cupric  oxuk;    d*.«es  uot  AlfifT 
fcnic  cUodde. 


—  On   mbuDg'  (he  aquooua   atrhl    with    cxcm*  W 
boi&ig- tifl  tbe  ockxir  of  ammouin  is  ritt  Inrt^-r  perccptifalL 
vithdMr>ooal»aii4ooiM:t*titriittnj7  to  u  thirktsh  ^v^itfiwteKe. 
ipMatea   after  a  f«w  days  iu  crytitiil^  which  wgf 
Vv  '^'--'^r^talfeatiDo.     \Mien   prtjpared  from  a  aoffidoit 
of  it  forms  thick.  ^>lid,   trt^Ttepart^ut,   cdIooiIik 

KtyttA  bttkiD^uiK  «o  tbe  oUM|i»e  pritiiuuttc  system,  RomtHimctf  I  tf 
>  Mflk  bn«^  M6«^  soMUe  in  watart  nearly  in^(/lit1.)e  iu  iilcohol 


Batai&  HUsiirrO. 


lie  ^ 
UO-. 


71 

H 
111 


ciitnNu*)o«'h»%  ^^  tit  —  lot-oa 


10000 


U««l«4  hx  wmt  ^mm  to  100\  il  givea  off  8-6H  p.  c.  (neariy  1  aii 
^i«lcr«  aa<l  al  li^^\  »<  wback  tettpefature  bow«v«r  It  beoom*- 
lr»wtv  ^74  PL  a  (cakr.  3  aU  =  8-44  p.c). 


,— £&tre«ietT  so^^btc  in  watcif,  and  not  obtainabfe  Id  tb 

M^  lonu  An  «ki4>ofic  «.  * '  the  add  n.      >       h  «look)fr 

Il  skMi  tWaah  Inibefom  --^  findpi 

upd  IMbk  viMtt  «incd  at  iv  . 


.^f^^iai«ln»n>rpa^ 


,i.™.ra-. 


^'^•4\  »*■  1...  ^^..i^r: 


ffatlOOL 


ISOBIOLYOOLBTHYLENIC  ACID. 


286 


at  100'. 

Barth  U  Hlasiwets, 

a                      h 

12  C 72     , 

....    33-03 
....      5-05 
...     10-55 
....     61-37 

....     33-43 

11  H „ 11 

N«  23    . 

14  0 112 

....       5-35 

....     10-30     ....     10-52 

....     50-02 

C"H»NaO"  +  2aq 218 

....  10000 

...  10000 

Air^dritd. 

Barth  h  Uluiwetx. 
a.                   *. 

.     14*45     ....     14-43 

C>m»NaO"    218     ,„. 

4  HO 36    .... 

85-83 
14-17     ... 

©•KPNaO"  +  6aq 254 


100-00 


«,  Prepared  by  neiitralising  the  aqueous  acid  with  carbonate  of  aoda ;  5.  hj  decon- 
p<Miiig  the  bromiuated  acid  (p.  233)  with  caoatio  soda. 

Baijta-'taU,  —  The  Bolution  of  the  acid  saturated  with  caustic 
baryta  or  the  carbonate  dries  up  to  a  gummy  mass. 

Strontia'Salt,  — ResemblcB  the  baryta-salt. 

Lime-salt, — From  a  boiling  aqueous  solution  of  the  acid,  either  pure 
or  crude,  neutralised  with  carbonate  of  Ume  and  decolorised  with 
<Sharcoal,  the  lime-salt  separates  in  crystals  often  united  in  crusts,  and 
tightly  attached  to  the  sides  of  the  vessel.  By  recrystallisation  from 
more  dilute  solutions  it  is  obtained  in  rather  large,  thick,  perfectly 
oolourlesB  shining  tables. — The  crystals  contain  7  at.  water,  4  of  which 
are  given  off  at  lOO""  and  the  rest  at  140°. 


12  C  . 
9H 

Ca. 
12  O  . 


at  140^  Bartb  &  Hlasiwetx. 

...     72    ........  36-54     35-63 

...      9     4-57    5-11 

...     20     10-15     10-31 

...     96 48*74     48-95 


C«H»CaO«    

197 

100-00     .. 

100-00 

Barth  &  Hlasiwvtx. 

at  100" 

, 

mean. 

12  C  

72 

3214     .. 

5-35     ., 

8-92     ., 

31-79 

12  U  

12 

5-65 

C* 

20 

8-65 

16  O  

120 

....:...     53-59     . 

53-91 

C"H»CaO»  +  3aq. . 

...     224 

lOOOO     . 

100-00 

Air-dried. 

Barth  &  Hlasiwetx. 

mean. 

12  C  

72     ....     27-69 

16     ....       6-15 

20     ....       7-69 

152     ....     58-47 

....     27-69 

16  H 

....       6-41 

Ca 

....       777 

10  O    

....     58-13 

C«H»CaO«  +  7a(i. 



2ti0     ....  lCO-00 

....  10000 

Or: 

Barth  &  Hlasimts. 

C«H»CaO" 

..     197 

....     75-68 

7  HO 

63 

....     24*32     .... 

24-32     ....     25-41 

CnH»CaOW  +  7aq. 


260 


10000 


re; 


fa-  4  k.  pen  l3-il  fL  r. 


12^3 


ofcCMHeq  from 

after  tht 

meid  with  cuhcmt/Bd 

hj  |iieci|jilat>oti  wtCll  808telc 

witliojdro-eiil|ilittric  add;  oob- 

•ad  the  viscid   fime-wk  te 

in  walq;  AjcoloMed  with  aattDal  ch8ieod» 

illoa 


X4C 

144            31-ftI 

.   31-3$ 

31  O 

8-81 
3414 

tC^PCM^  -^  7^  4S7    —  18^«8 


,_  lOtOO 


ralMPM  iirff  f-f— '---f  ***i  The  salt  cTTStalGftes  with  diflcmt 
qmatiea  of  wmtn^r  aocovdb^  to  the  ooeoecitfvtkiii  oi  the  oofatfcm  Iran 

wladiit  scpvBtes. 

a,  C^H'CdO"  +  aHO.  Se|wnte&  dinli|r  the  eoottag  ol  W 
ntxirated  BoktioQa,  m  small  OTVtalA  imited  in  foable  «eg«igatt%  tad 
pcaentifig  under  the  miaoacope  the  aroeanuce  of  olia^pa  prinadc 
nDonodukkrl  needlea,  verj  mnOL  flattened  liy  the  pcwkmaMOoe  of  tba 
faces  panUel  to  the  dinodiagonat  Thej  gire  off  10-12  pL  &  water 
(3  at.  =  10-3^)  p.  c.  al  140°,  bnt  do  not  become  ccmfkttkf 
anhydrous  tiQ  heated  to  150°  in  a  cturent  of  atr,  and  at  the  same  tax 
become  somewhat  coloored.  Veiy  aUghtlj  aoloble  in  water,  eraa  at 
the  boiling  heat. 


n 

..„_„._     12     .... 

S4     „.. 

_,...„  120       . 

27-e»    .. 

4-61     .. 

21-53     .. 
4017     . 

Bvtli  &  UUsmts. 

12  C. 

12  H    ^^^ 

Cd  — 

ISO    .-.«. 

,.     27-4$    „.    27-73     _     tt-n 
..       4-39     •«.       4-92     ^       4-83 
..     21-3«    ^    2»<T 
..     46-23     ....     46-48 

C^U^CdO  -¥  3*q. 


2&Q 


loo-oo 


10000 


lOO-OO 


tr.  Mnn  ot  rix  uiaIjih  of  the   ull   prrp«»d,  is  described  ■!  |k«fe  23t, 

i»Qbigl;calcthy1enic   ndd   nbUitird    b;  bevtioe  1  sL   ii\ilk-au^r    vitb  4   •) 
dccnrnponnf  tbe  pMact  with  oxiJe  of  sUTer^  Aie.^— jS.  Analytti  of  tW  n 
iritb  acid  obluocdfroiD  I  At.  mlik-sn^u  uul  2  aL  bromi&c*  — 7.  TW  Mas  «akf 
bromine. 


i,  C"IIH.M0"  +  6110.  Separates  by  elow  tn-nr 
mothcr-liriMor  uf  iho  preccdine;,  or  geucra!lv  fnnu  . 
npontftn<M)UH(^vii|Kirution,  inwcUdevciopecUfiliimii^,  1 
mofitly  uiriU'^l  in  Uifts.  ^^ery  Hporinglv  soluUe  iu  1 
more  iiolublc  thati  the  precediug  in  bailing  water* 


^^p 

f          CANR-SUG.\R. 

BirtU  *i  KbfflweU. 

^^^B 

Aif-dHed, 

MMn.                      WMA. 

12  C 

72     ....     25-08     

_     24?7     2S19 

15  H «,. 

15     „..       a*22     .„. 

......     56     ....     1&'50     ..., 

....       5-50     .„       S'53 

Cd  

»..     19-25     1S'02 

IBO 

144     ,..,     50'20     .... 

.,..     aO'iS     -..     50'2fl 

C^H-OIO"  +  6  M. 

287     ...  lOO^OO     .... 

....  100-00    lOO'OO 

2«r 


a.  Pfepared  from  mllk-tugftr**^^*  Prepared  ^m  gum>ir9bic» 

This  hydrate,  Uko  the  preceding't  cannot  be  completely  dehydrated 
%vithout  Blight  oolora-tii^n.  At  140  it  loat,  in  two  cxperiraentB,  20'95 
and  20*10  p.  c.  water  (3  at.  =  18-81  p.c).  The  salt  ihuA  driM  gave 
by  analysis  30*20  p.  u.  uarbon  and  4"12  hydrogen,  tlie  formuta 
C»^H»CdO"  requiring  30-9  and  3-S), 

irarf-sfl//.  — C'^4I*FbO",4PbO  +  aq.T  The  aqunoua  acid  mtxed 
TTith  animoniaeal  sugar  yf  lead  yields  a  bulky  white  precipitate  whicli 
becomes  pomewliat  denser  if  left  under  the  liipiid. 


12  C  , 72 

10  H 10 

5  PbO  „  MT'fi 

11  O   S8 


Bulli  &  HliL«iw«tx. 

fi'32    9'16 

1-35     1*13 

JO'SO    71-37 

18-53 18-34 


C^M'PbOi=,4PbO  +  jic|.      7275 


loo^oo loa^oo 


Copper-salt.  —  Carbonate  of  copper  diasolvea  in  the  af|uenus  acid, 
forming'  an  emerald-green  liquid,  which  dries  up  to  dark  green 
transparent  filmB. 

SUver-saU.  ^Yery  strong' eolutiona  of  the  potash-salt  and  nitrate  of 
silver  yield  an  amorphous  gelatinous  precipitate  which  soon  turns 
brown  when  oxpOBed  to  light.  It  is  soluble  in  water,  Isobiglycole- 
thylenic  acid  diasolvea  in  warm  alcohol^  and  is  precipitated  therefrom  in 
flocks  by  fiher,    f , 


Cane-Bugar. 
C"II«0*»  or  C"IPK>*'. 


ScHEiCK^r..    Diss.  d#  Saiib^  sacchai-in{$j  Ac,  GiesaB^,     1776. 
Crciicshank.     Schtr.  J.  1,  637;  3,  289. 

HoUILI.ON-rUflRANGE.      Ami.  Chini.  Jlj  91, 

Brrzkui'^.     Ann,  Chlm.  95,  59- 

KiHLMA^-N.  Ann,  Chim,  Pht/s.  54,  323;  Arm.  Phann,  2^  21^ ;  J,  pr, 
Chcm,  %  235  (Preparation).  —  Com;)?,  retul  30,  341 ;  DiugL  116,  61 
(the  same). 

Teuoot.  Ann,  Chim.  Phy$,  67,  113;  J.  pr.  Cftem.  15,  65;  N.  Br. 
Arch*  15»  227  ;  abatr.  Ann,  Pkarm,  30,  69  (Decompositions  by 
Heat,  —  Compounds  with  Baaea).  —  Ajm.  Chim.  Pkifs*  73,  103; 
J.  pr.  Chcm,  17,  183;  Ann,  Fharnu  30,  91;  Compt,  rend,  8,  530 
(Le&d-compounda  of  Caue-Bugar),  —  JV",   /,   Phann,   2^   Vii%  (^?i 


jids 


CARBO-HYDEATES  C^*!!"©". 


same).  —  CQtnpt  rmd.  32,  333;  A".  J*  Pharm.  19,  524;  Arm^Pierfk. 

80,  342;  J,  pr,   Chan.  52,  405;  in  detail:  jV,  Ann,  aim,Pkfi.lk 

377  (Sugar-lime).  ■- —  Cotupt.  rend.  32^  421  ( Analyflcs  of  Caoi 

Tentzke.    J.  pr.  Chem.2b,  64;  28.  lUl  (Polarisation). 

TIociisTE'tTEU,     n^.  pr.  Chcm.  29,  1  (Deconijx>fiUion»), 

DcBRUXFAUT.      AfiTi,   Phttrm.     17*   283   (Manufactiirt").  - —  Ini 

1.  Tom/ii.  tWh/.  23,  Stt ;  ill  detail:  A'.   Ann,    Chim.  Phift.   Idv  99. 

2,  xV.  ^"n.  C7n>rt.  /%.s,  21,  1H9  i  /.  ^r.  C'Acth.  42,  41^  ;  T^orM.  Coitr. 
1849,  643.  —  1  to  3  c-onRrcntively :  Compt.  rrruL  32,  49£t.  —  Ectou* 
tion:  Com/)^  rcrtrf.  32,  249  ;  /'Af/rm.  CViKr.  1851,  278;  JW^^  121. 
2^d.  —  Coinpi.  rend.  32»  857;  J-  pr.  Chcm.  63,  50S  i  Z>bi^  IJL 
305. 

SoxJBEiEtAS.     K,  J.  Phatm,  1,  1  and  89;  J.  pr.  Chrm,  S7,  281 
formations  of  Sug^^r  hy  Water  and  ILeat),  —  K.  J,  pinrm.  1.  M 
Ami.  Phinn.  43,  223  ;  .A  pr,  Chem,  26,  498  (Compound*!  with  Lil 
Baryt^h  and  Lead).  -^  Compt.  rend.  28,  774  ;  iti  detail ;  A".  J,  Pht 
1 6,  252 ;  ./.  pr.  Vhtm.  49,  65  (Sugar  in  Honey).  —  X,  J,  Pkorm,  l%* 
32y  (Sugav-linio). 

Maumenk.  Compt.  reud.  SO,  314,  and  447;  Pharm.  Cmtr.  t8M^31>; 
Compt.  rtnd,  39,  422  ;  ./.  pr.  Chrm.  C3,  75;  Chcm.  Cmtr.  1854,  Jaj; 
Chcm,  Gqz.  1854,  413  (Carain(.'Iin).  —  Cojh/j^  rrW,  31*,  934;  X 
amn.  64,  147;  CAewi.  C^^«/r.  1H54,  E*2!»  (Aclinu  of  Watery 
Compt.  rend.  42,  G45 ;  J.  pr.  Chem.  69,  256  ;  in  detail :  -V.  Ji 
Chim.  Phffs,  48,  23  (Preparation  oa  the  large  scale).  ^—  V^mnt, 
45,  1021 ;  /.  pr,  Chcnu  74,  232  (Formation  of  Alcohols  Dj 
uicntation). 

Alcoholic  or  Vimtujt  Fcrntfut'ifion :  pASTF-m*  1,  Compt,  rend,  45,  \i 
J.  pr.  Cfffm^  73,  451  ;  C/tfm.  0(U.  1858,  61  ;  fToppa  Jahrt^trAl 
508.  -2.  Compt.  rrnd  4C,  170 ;  /,  pr.  Clicm.  73,  457;  -4  rm,  Pharm,  IfllS, 
2G4.  —  3.  Compt.  rend.  4fi,  857;  J.  pr.  Chan.  73,506;  j4nn.  iM-m*. 
106,  33H*  — 4.  Compt  rt^mLAl,  224  j  •/.  p*.  Chem,  74.  &12s  dm. 
Cfntr.  1658,  tifi5.  — 5,  CompL  rend.  47,  lOll;  J.  pr.  CArm.  71 
C^*»J.  Ctf«/)%  lt*5l>,  175  ;  2  to  5  also  iu  Kopp^t  Jahresbtr,  iJ 
—  6,  Compl,  rmd^  48,  6-10;  y?(yj,  CVmw*.  /w/y,  1,  310- ■ — 7. 
Bertholdt,  roflH;jA  rcn^?  4K.  r>*n,  and  737.  ~«.  Trtm/if.  p«id. 
Rip,  Chm.  p'fre,  1,  355;  ^V/rm.  Ceutr.  lS5fl,  07 1.  —  9.  Cvmpt, 
48,  11 4!);  /^f>J.  Cfmn.pitre,  J.  51U:  /VfT/.  ,1%.  [4],  181,  239.— €U* 
9  also  in  Kopp*s  Jahrisbcr,  1851)*  54J).  The  wIiolt>  1  lo  %  ^V.  wli«- 
C'Aw.  /*Ai/s.  68,  323. 

Laciouit  FfTjnftitalum :  Fa&teL*11.  C(mpt^  rtnd,  45,  £>13  ;  y.  pr.  CAik. 
73,447;  in  detail:  N.  Ann.  Chim,  Phas,  52.  404;  alwtr.  K^'t 
JahreM'cr.  1857,  iilO,  — (://Wl;»^  rcW,  47,  224;  A'o///*  JaMr^akr. 
1858,  4K4*  — r'ftm;;^  mu^  4H,  337  i  /.  ;^^,  CAcw,  77,  27  s  ir<jf'« 
Jahreshcr.  1850,  558. 

M.  Bebtiielot,  Tran&formation  by  Bal(« :  0>w;>f.  rr«#/,  51,  8W4. 
jV.  J. /'AMrHi/22,  :i7;  ^/<m.  /'Anrwr.  ftft,  104;  in  cJ<»Ui! :  .V.  A^ 
Chim.  Phi/A.  :^rt»  57.  —  Sfiliihility  <if  Timr  rn  Snj:^nr-wrntor :  -V.  jfl 
ChiTH,  PJtif».  4f'*^  123.  —  </i*ni|>nnnil«  with  Adda:  Cimtpi.  rtmd.  |H 
452  ;  */.  pr.  Chna.  67,  235.  —  f'mnfif.  mid.  W  268  ;  A".  J.  iVoM 
33,  95  ;  ./.  pr.  (%nti,  73,  157  \  Chrm.  (itiz.  IH57,  441  i  indrUS: 
y.  Ann,  Cnim.  I'hyf.  54,  74.  —  Kemu'riialion :  Comply  rttf^J^ 
230;  2S\  J,  Phitrm,'m,  2611  t  7.  pr.  Chan,  P9,  454.  —  Coiv^^H 
44,  702  1  J,pr.  Cheui.  71.  321 :  in  detail :  N.  Ann.  Chim.  ftff^ 
BS^— OcctiiTenoc:  C<»»}*t,r^mi,  UylS7fyi  in  detail:  N.Ami.  Cmm 
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Phi/s.    55,    260.  —  0nuiie  oigunujue  fondee  sur   la  syfithhe^    Paris, 

1860, 
B^CHAMP.     Deconifjosition  hy  Water  and  Salts:  Compt,  rend,  40,  436; 

jV.  /.  Pharm,  27,  27-1.  —  \''^mpf.  rettd,  46,  44 ;  J.  pK  Chertu  74,  495 ; 

in  detail:  N.  Ann.  Chivu  Phj9,  54,  2H. 
BiiGireT,     N.  Amn   ChinK  Pftys,  61,  233. 

Common  Su^mr.  Crif/ttsilitahle  5'wffar.  Sutre  de  eamte.  Rahrtuektr,  —  Sacm 
charoMf  (BcrtheloO.  —  Kiiowii  lu  Indkii  and  Olilna,  from  very  early  Umetij 
and  in  Europe  eioce  the  Wxum  of  Aleitandcr  the  Great,  Tbe  ctilture  of 
tlio  BUKar-c»i)0  waa  impnrtfd,  in  tlio  fourteenth  and  fifteenth  c-^>ntuj'R'K, 
from  Knhiii,  Arabia,  and  Ki^ypt  into  Spain,  Portugal,  and  tho  Canary 
Ifilandi^,  aftorvvurds  to  America :  it  was  oulj  after  this  In^t  im{uirta- 
tioii  thut  it  came  into  gt'iviTal  uhc.  The  profiencc  of  cane-sugar  in 
Iwrel  and  other  plants,  indigt-noiis  in  Europe,  waa  firwtiiemouHtratod 
in  1747  Ity  Marf^g-raf,  and  its  projiaration  on  the  large  scale  fror^i 
hfC't  wag  iiittodnced  by  Achard,  An  important  ausiharv  in  tlio  study 
of  the  ditTerent  varictios  of  eu^ar  was  afforded  by  the  pliunonir-uft  of 
circular  jjolarisatiou  discovered  by  Biut. 

Sottn'ff^,  In  t!ie  v(*f?etahlc  kingdom  universally  diffuseih  c^tistinii: 
aupiiPt'Utly  in   many  plantti,  from  wlilchi  in  consequence  of  the  inodr 

Ipf  examination  formerly  adopted,  only  fruit-sugar  or  grape-tiug:ar 
tiad  been  obtained.  In  the  stems  of  Qraues:  Of  the  sugar-cane. 
Hacchamm  ojjit'iiiarum  :  tff  the  Asiatic  BUgar-cane,  Soi-qhtm  soi'- 
ehai-atum;  uf  niiuze,  and  probably  also  of  other  cereals.  The  juice  of 
the  Hng^ar-cane  contains  more  than  20  per  eent.  of  cane-Rugar, 
uumixed  With  nay  oHier  kind  of  sugar.  (Avequin  ;  Plagne,  J.  Pfiami, 
26»2i8;  Peligot)  It  contams  no  optically  active  mibstjuicc  except 
cniitS'SUgar.  (Clorget,)  The  stems  of  Sorf/hurn  mccharatum^  whiui 
<jiiite  npCi  contain  from  9  to  9f  p.  c,  cane-enear,  but  no  fruit- 
aug^  (GtJssmaun,  Ann.  Pkann.  104,  335;  HcnnrJwffA  inwiu:  Jvur- 
6,  294);  Bergeniunu  found  only  fruit-ftU|far;  Liidemdorfl'  and 
ehling^  found  cJine-Bu^ur  andfruit-augar.  {Ilminvhcr<fs  imulw.  Jalursfi, 
1^54,  245,)  The  unrijic  BtemiJ  contain  only  fruit-sugar  and  fttai\:h, 
•whicii  latter  disappears  in  the  process  of  ripening,  in  proportion  na 
aiie-ftUgar  makes  itH  ap|iearaiiee.  (Jacka*>n,  Compf.  rtrni.  -lil,  55  j 
Leplity,  VompL  rend.  4G,  444.)  —  The  juici5  of  mai>;c-st4?mB  owt  at  tho 
at  tlie  lime  of  ripemng^,  is  csjjcclany  rich  in  cane-sugar,  if  the  femah? 
flowers  have  been  removed  dnring  the  flowering  acason ;  It  apjH'urrt 
to  contain  a  little  gluavse  as  well  as  cane-sugar.  (8oobeiran  &-  Biol, 
Compt,  reml  15,  523;  Peh>ir/t%  Compt,  r^rid.  15,  580,)  Maize-etcniH 
cut  shortly  afler  tlio  fluwerin^^'-  <jf  the  plant,  ertntain  a  quantity  of 
BURar  anifmnthiif  Ui  Ix^tween  7'4  and  7'y  p,  c.  of  the  juice,  ai^d  al>out 
half  eiiitAtblin^  *tf  c^ne  sng'ur.     (Ltidersdorff.) 

1 1\  the  j7ejif I tf  rfwts  of  Anfftlioti  rtrcA«mvt*^im  (A.  Buchnor),  Ihia  i^ul- 
wtut^  CfunnphifUum  Iut!bo.'<iitn  (Payen),  Civ/ntrwrN  InfyhttH^  Dauru.t  Citn>ta^ 
JfmlKtntlniJf  tuhcrosH^^  La>uttjift>n  fiuoxtH^ut/^  PitMt'tiQCtl  .^attca^  Stttm  sSufjruta^, 
and  others.^  Field  beet  i>v  man^nikl-wurzel  coutaiuH,  (tn  the  averaji;e,i 
Wtwcen  7  and  11  p.  c,  in  fmrticulur  ciisea  aw  much  as  14  p.  e,  of  canoJ 
»ugar,  the  proportion  varying  Ti-ith  the  kind  of  manure  cmployedj 
the  hxtality,  and  the  variety  and  aize  of  the  beiit,  the  largest  quantity^ 
beiug^  j^eldcd  by  the  white  Silesiaa  sugar-beet  Small  kinds  are 
generally  richer  in  sugar  than  the  larger.    In  one  and  the  same  beet^ 
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the  leaf-head  cnntains  the  emallest,  the  middle  of  the  fle^y  str 
largest  araonut  nf  ati^r,  Beet  contains  no  other  sagur  than 
sugar  (Payeii,  VampL  rend,  15,  618),  but  it  contoitis  another  ofrti 
active  fiubstauce  which  is  not  altered  by  acids*  (Clerget,  y.  An^ 
Chim.  Phi/s*  2fi,  175.)  (On  the  Tariation*  in  the  ainouut  of  loc^ar  oxKier  dlUbtitl 
inflii«ncei,  Ke  Hennfb.  landw.  Jahrtiltr.  2  Abth.  1853,  27  ;  1854,  23;  183t«il 
1856,31.) — lu 'the  tubera  of  Lath^rus  tuberosum  (Braconaot);  in  Ik 
sweet  potato  of  St*  Domingo  (of  Convolvulus  batatas),  Av^m 
{J.  Pharm,  21,  548). 

In  the  Btem  of  the  Bugar-maple,  Acer  saccharmumj  of  tbc  Bycamorr, 
Acer  P^eudoplatamtSj  and  other  speoies  of  Acfr  (Cadell,  Thomn.  Aiul 
10,  234) ;  of  some  epecics  of  Betufa  (Schleiden);  in  the  ycnial  jui*:*  U 
Jufflans  alba  (Bigelow*  Scher.  Ann,  8,  118);  ol  Tilia  euro/Hia  {'^ep'l 
Jtihrh.  pr.  Pharm.  14,  lyi>).  In  several  palms,  csjiecially  the  Sogu^trya 
Jiufiiplin  of  Java  (Hcrthclot,  N,  Ann.  C^ilm,  Pfit/s.  55,  266 ;  comp.  PcnaWi 
^.  J.  Pharnu  %  345.) 

In  Fnnts^  The  Bugar  which  forms  in  fruits  at  the  season  of  matu- 
rity JB  alwayH  cane-sugar ;  under  the  influence  of  a  peculiar  kindof 
ferment,  (vid,  inf„  p,  254)  however,  it  may  be  cf>nvcrted  whrilly 
tdally  into  inverse  sugar  j  so  that  the  ripe  fruit  soroettmea  cunti 
iuvenic  sugar,  snnietimeB  both  kinds  together.  Fi£j&,  ^>TiipG8, 
Spanish  cherries,  strawberries,  of  the  variety  cattt-d  Prtncts$e 
and  gooBoberries,  contain  no  cane-sugar,  but  only  inverse  BVgaf; 
ot!ier  fruits  contain  both  kinds  in  various  pruportinnH.  (Bingnet*) 
The  laevo-rotatory  (inverse)  sugar  of  grajM'tf  dep*>s]ls  oa  eUndiiif 
dextro-rotatory  gi*ape*sugar,  and  retains  its  Itevo-rotatory  power,  m** 
in  the  dried  grape,  with  liquid  or  gmnular  contents.  If  eyrup  of  gnpe- 
juice  turns  the  plane  of  polarii^atioti  to  the  nght-t  it  is  in  ct>iiflec|t)tiM» 
of  alterations  which  have  especially  affected  the  Isevo-rotstory  fr«l- 
Bugar*  Thus  the  Acams  farints  and  ante  devour  the  Ii^vo-rotalay 
fruit-sugar  and  leave  dextro-rc*tatory  grape-sugar  behind-  (Dubntnito. 
CompL  rend.  2%  54.)  Oranges,  ripe  or  unripe,  contain  both  kinds  of 
BUgar,  the  relative  proportion  of  the  two  changing  during  the  procen 
of  maturation.  The  quantity  of  inverse  sugar  remains  nearly  iW 
ftame,  but  that  of  c^ne-fiugar  increases  in  prO|)ortion  to  the  totil 
weight  of  the  solid  matters  as  well  as  of  tlie  inverse  sugar^  (Bcitbelol 
&  Buignet,  Compt.  rend.  51,  1094.)  Apples  and  [jeans  cimtain  ct»p- 
sugar,  and  either  a  peculiar  lasvo-rotatory  sugar,  or  m<.>ro  probcilJHr 
inverar  sugar,  which,  L»eforc  the  time  of  the  observation,  iitidorgor*  an 
irregular  decomp^mition,  first  atlackiiig  the  dextro-rotattjry  gnp^ 
sugar  (as  m  Dubninfaut'a  fermentation  experiment),  and  tlutm^ 
gi\'ing  the  preponderance  of  rotatory  power  to  the  hevij-rotalory  fruit- 
fiugar^  formed  from  the  inverse  sugar.  (Buignet.) — nnri^jc 
contain  apectdiartannii^  starch,  and  cane-sugar,  the  qnantity  of' 
increasing  as  the  fruit  ripens  in  proportion  as  the  other  two  dJKi 
In  bananas  artificially  ripened  after  their  removal  from  the  ti 
tannin  and  starch  have  likewise  di)«*ppcared ;  on  the  other  hand, 
contain  15  p.c.  sugar,  one-third  conaistrng of  cane-sngar,  and  the rtsn 
ing  two-thirde  of  inverse  eugar,  wliich  latter  appears  to  he  formed  fmo 
Btarch  during  the  process  of  vegetation,  and  is  preeeiii  instead  of  cmm*- 
ftugar  in  the  artificially  ripened  fruit.  The  formation  of  cane-sugmr  i» 
fntits  IB  nut  prevented  by  the  prcweacc  of  adda^  (Bui^ict.)  Tlif 
Rugar  of  fniits  was  formerly  regarded  as  distinct  from  C4uie*vaf>r; 
but  the  pres^nf*  of  eane-Riignr  >ms  hnon  denmnstrated  m  mafant*? 
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Paycii;  in  bananas  lij  Avequin  (/,  Fharm,  24,  iirir;),  and  in  dates  by 
Bonastre  (X /Viffrwf.  18,  7:ir>),  Ou  the  annmiit  tif  tfup-ar  \i\  varioiia 
kjmis  of  fruit*  ace  l'>t"fifiiiii!^,  Atm.  Phnt'tn.  lOU  2^^^  ;  Uui^^iif^t,  N,  Aim. 
Vhha.  Phtf«.  til,  2-13, 

Walnuts,  Ituzel-uutH,  bittLM*  alniLHiUH,  uuJ  Bwett  ulruuuUa  contain 
ouly  utiiio-Hti-^jii  ([Vloiize,  <^W^^*^  rf^r/.  40,  i]UH) ;  hIho  the  oarnb  b*'aii 
or  St.  Joliu*s  bR'rtd,  tlie  fi'iiit  nf  Cfritfemttt  AV/w/«rt  (Berjliflut),  and 
coffoe-beitiiM  (Stoulionso,  Graljum  &  CujJi[ibcl[,  CAem.  6'oc.  (^h,  */,  0,  33  j 
CA<f«4.  fV^n^r.  IH.jT,  51). 

The  uoctar  of  the  llowcra  of  lihododfmlrou  pontknm  cftntaiua  cario- 
fiUgnr  ((j,  Jiiger,  J'tcdt^trwftn's  Ztifsrhr,  f,  Phtj>:wi.  2,  173),  which  in  oven 
found  in  oryatals  in  the  tlowi^rs  nf  this  jihmt.  (Sthumtn',  jV.  Br.  Arch, 
50,  15L)  Tho  uocturof  variouH  khi<.ln  ut\'iictU3iroiitain8  BCiii'arl;^'  s^i^y- 
lUmg  but  awjL'-sni^ar,  tliat  uf  otlicr  U(iw«.*rs  likf  wisL,'  cfnitaiiia  fniit- 
BU^ar.  (Brai!-i]iiiot,  J»  C'fiwi,  wjcV,  I9j  3  ;  ./.  pt\  t'hr.m.  30,  SUJis  comp. 
LnHwig,  iV.  y/r.  Awh.  107,  10.)^  The-  iioui-y  of  Polt/hut  apit-ffttfitiin^  an 
Aiacrictm  waspj  yiL-hliii  crystaU  *»f  caue-t^ujj^ar.  (KaivK'n,  P"i/</.  100, 
550  J  */-  j?r.  Chew.  71,  315,)  Couimrm  bocs' lif-Hiey  I'-tHituins  hi*vti-nilii- 
tory  frult-Bngar  (in  oxccbh,  according  in  Dnbnnifnnl),  drxtro-iotatory 
^n4>e-sii;j^ar,  and  cane-fltigar* ;  tJio  latttr  i.^  Itmnd  more  irctincntly  in 
the  hijnid  hi»ney  as  it  cxisty  lu  the  ccIIh,  aud  dij>up|K'are  ahuowt  enlirc-ly 
wh(*n  \h('  honey  it*  kept.  (Snnhriran,  X,  J.  J'httrtu,  lii,  "J'iH\  J^pv, 
C^nt,  40,  65;  ahsti".  CumpL  reud,  2H^  775;  Luh,  Kojip.  Juhnf<ba\  \i^\% 
405.)  The  cane-fiugar  ttl"  fresh  honey  'ni  hivorti.'d  dining  ki'ojiing  hy 
tlio  Jtotiou  of  tho  atlhennj^  femjont,  and  may  tli<'n  detiotiit  frnrn  ^d  to 
SO  |i^r  cont*  of  dt:'Xtro-i'«>tat/»ry  grHpo-rtiig-ar,  wlilh*  hx^vo-rotaliny  fnut- 
BUgar  ittuaiiiH  behind.     {Dnbrnnl'aiit,  Corn/ft,  rrtid,  21*,  51.) 

It  ia  doubtful  whether  pauocfie-auf/ar  sficnild  ha  rogardod  an  a  kind 
of  cane-Biigar.  It  is  found  on  the  snrfacc  of  the  k'a%'e&  of  a  CuUfoiuian 
BUgar-cane,  and  ai^pear^  tfi  ho  jnice  exndoiJ  in  conpotincncc  <>f  the 
puiictureB  of  inBectt^  and  dried  ( Johnf^on,  SilL  Ann^  J^  \t'\^  5:i,  ij ;  Chan. 
Ctfitr.  185fi,  7G4 ;  iV.  Br.  Arch.  93,  A4 ;  */.  pr.  Chrm.  70,  245). 

%.  Mamia  from  Sinni  (thu  produce  of  Tamurij-  i»«/j//f/iT«)  contains 
55  p.  c.  c^ine-Hugar,  "i^  invtirse  sugar  and  2*)  dextnii  &e. ;  uianna  fnmi 
Kurdistan  eoiitahis  (11  \\  v,  caiin-8U|j;ar,  105  inverse  sn^aVt  and 
22'5  dextrin  &c»  (Bcrthdnt,   Compt.   rmtf,  5ii,  7)83 ;    J^t'p,   Cffim.  putr, 

4,  2y.)   t.  . 

The  bark  of  Pina^  ^y/(»ra/m  r/iiitnins  a  BUfrar  whidi  ib  obtnineJ  in 
the  prt^paraLioii  of  piniconvlin  (p,  ii^),  btit  ii*  t^ftnitwhal  diftieuit  to 
crystallit^e  on  accuuiit  of  ini]:unth>s.  This,  after  drying  at  1<H> %  r<^n- 
tahm  S\i'{\6  \h  c.  L'.,  (i*'J2  II.,  and  X^-\i)  0.  correi5[»onciing  to  the  funnnla 
C"ir*0^'.  —  In  ttu'  preparation  of  pinijiiorin  from  pine-needles  (irid.  inf.) 
a  eu^r  in  uhtainid,  wliich,  when  purified  liy  diflpnlvjug  it  in  aqueouu 
»lcolnjh  evufiorating  the  filtrate,  v'aybing  the  c»y  t^talB  with  ether- 
alcohoh  anddiyingat  IDO',  contain842'3  ji,  c.  ('.,  fi'7o  IT.,  and  TjiVlfH  (K, 
Ctfrreepr»ndijig  to  tbo  formula  of  cane-Kiigur  (Kawalior,  Wiai.  Aiyiff, 
Btf,  11|  ^504  and  itd3)«  Tbe  fgrmrr  sugar  shuuLd  (terhapn  be  dnEsed  «ilh  mvrr&i) 
iQgar,  die  latter  witb  eanc-sugwr.     (Kr.) 

lu  licallhy  cereals,  and  even  ia  LftrU^-tnalt^  BUgiir  d(>e8  not  exist 
ready  fomitdj  but  is  rather  i«roductidj  in  tho  erufthed  grain,  by  Iho 
actiou  c^f  diastase  and  water  (Mitischerlich,  N.  */.  Phaitii,  4,  213; 
Peligot,  iV.  Ann,  Chint,  Phy.^.  "I'd.bi  Stein,  Pitbji,  CerUr,  18C0,  181)» 
Tbe  BPg  r  thus  jiroduced  is  perhaps  maltflse*     (KJ"-)* 
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Prf^)nr/itton,    From  the  jn>c(  of  th^  Sugov-cane^  of  Sorghum 
and  of  Mitnrffifil-H'urzei      TSin  jni*^p  of  the  fiti^ar-cane  is  oUlmiw^  ty 
presbuiv,  tliat  nf  manf^old-wurzt*!  by  redticiDo^  the  roots  Ut  a  fine 
and  either  prDssiug  this  pnJp  after  ftiidirig  a  quantity  of  \viitt»r  iH\m 
90  per  cent,  of  the  weight  of  thernot,  or  lixiviating'  it  with  ixihi  wa 
or  finally  by  mtbjectin^  it  in  i>i:*rfnrated  cylinders  to  the  rt>tat(>ry  jh"4 
of  the  eentriffip^al  niacliiiio.  —  The  juice  of  mangoI^UwiM 
68^ by  hot  atciuii*  every  inOOqutirtfi  are  mixed  with  n 
of  lime  prepared  from  12  lbs.  of  lime,  and  tlie  mixtur**  is  lurtiicr 
tj>  the  boiling  pointy  whereby  phoBphate  nf  lime.  aUmiiiiri,  alhuMtitufel 
lime  atid  other  matlors  are  separated  in  the  form   of  a  dentus  wbW 
cniRt.     The  lieatinp  is  interrupted  as  snnn  an  tite  boiling  juice  Irpv 
to  break  throug-h  the  criiat,  tbij  elear  liipiid  brldw  \»  nin  off.  awl  tW 
muddy  residue  in   **ub]iiittod  to  prcsRure.     Tlic  calrarefnis  fhin 
(Mh/m'tA)  thu3  obtained  in  treated  witti  earboiiie  acid  (frnin  0-r  in 
p.  c.  hmc  however  reinattifi  dissolved  i^s  wii-^'-ac-limo) :  m-pitralisJ  by 
Bidcnce  and  dt-cantaljon  from  preripitate<l  carbonate*  of  linn- ;  filt»« 
throu;^h  bittie-bhiek.  wliich  removes  a  small  «|»iaiility  of  «u^ar-h 
and  evajiorated  tn  20 — 22*'    LJni.,  rifhrr  in  o|>en  pnns  4ir  in  U'»S* 
vaf'Untn  appnrahifi*     Tlie  thick  »ifntp  {DuhttJ}),  a^j-ain   fl!ti*r»'d 
boue-blaek,  and  evaporated  in  vacuo  at  about  22"  baioinetrii" 
till   it  becomes  tliiek  cnaii^lj  to  draw  out  into  throadw,   y''''<l 
coolinjj^  and  standings  crystalfl  of  cane-fliip:ar,  and  the  iji 
wiien  further  evajwrated,  yields  a  fttrennd  mid  third  crop 
remainft   but  nncryatalUwable  ntota^sejt.    The    laet    verv    dark-roJni 
crop  of  Cfj'^tuU  i«  moistened  vntli   watt*r,  and  fix*c»l  fn>jn  adlw 
moLisseiiby  moana  of  theccntrifu^r^il  maehine.    The  mixtiin;  pf  all 
Buecessive  crops  of  crystals  thus  obtaiitud  constitutes  tho  rate  tm^^ 
coininerce. 

Pttri ft  cation.     Bfjlmn^  of  eane-nttjan     An  aipieous  eotiiti^^n  of  cw^ 
Biapar  of  12^  Bin.  ie  mixed  with  a  small  cpiantity  of  milk  of  li] 
heated  to  thu  boiUng"  pjiult  and  the  juice  is  dee-anted  fn^ni  the  iti 
whiijh  separate  in  the  form  of  a  cniwt,  then  tiUvrv^d  r' 
charcoal,  and  cvii|Hiratcd  in  vacuo.     The  stmugly  c 
Ih  made  to  prjstalliae  by  nioderatiii>r  ll»e  heat  and   ni.ihihj.^  m 
quantities  of  nnthickened  juice,  whcreiiiH^n  a  ntng'Uia  (»f  sTi^ir-cn-i 
immediately  forrnw.  To  p^ive  them  the  remiisitt.'  huithiest.H,  luMit  in  Oj 
applied,  tlie  cryHtuttiae  [tiapita  ih  left  to  oraia  in  tin*  niipir-hiiLl  imtuliUw 
and  tin-  fnnnntion  of  smaU  uidforni  erj'fttala  iw  j 
ai»d  hrrakinjr  up  the  crust  winch  iWrns  oti  llio 

cryBtalliHatiun  im  OMniplete,  tbe  »[h;x  of  lljo  iii«add,  wlwvh  iia^  pieVk*i;*fT 
been  eloHcd^  in  ojkL'ned  ti»  uUow  the  Byrup  to  drahi  off^  and  that  wttia 
rentaiiiH  adheriti»<;  lothocryslidu  In  displaced  by  p.^urin^  lu  pun*  MjC*^ 
eyrup,  By  d»»e  desiccution»  tlic  haj-i^utjttr  or  tr/itn-ff  yinr^r  nf  mmrnf-rrr 
is  obtained.  When  |niiiii(  U  t^n^ar-hvniji  iri  U'fl  li^  > 
quietly  m  hIiuHkw  ve^iweK  in  wliieh  threads  an'  ^i 
is  iiblainod  in  larj^*r  crystals,  called  sutfar  catufy^ 


Tufttierift  nt  hlooti,  mflk,  or  i*lilit'  of  f(tc  w**  lufd  fop  HftHfyinf  wfnft^ 
0<t«*nr  UrgiT  qitNiifif  icKnf  lirne  Uv  tlir  prrfuirntlun  ut  vnynr,  vrv  Kulilinaui  (Xmh 
27.  l?i  iHnf/f.  lie.  lii);  ItouNKrBU  (/»«/.  Ii-Bn.  Me;  Ihtift,  n^   '•-'     »•'  *" 

itH,  Zit(  U'j.  3;h);  Miiuuifio3  (M  J,  Vhoim.  :io.  :ijI;  a\ 

4**,  2'S\   thnyL    U.;,  •^^:*).^ih\  llir  usr  of  Uis-u^pliitr  n<  limt*  in   ll. 

iiPi*Tiinu'«lr  iTCommcniiril  by  Proiii*!,  DulruutAut  fi  Stollr*  «<■  Ltrh.  KfrptK  JtJtrnt^ 

Ui9,  700^  D«io«i^  MfllKos    (JJin^t.  U4,a;5i  U^,  2lS)i  M*li«mA. 
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Phy*,  27 y  273;  Ann.  Pharm.  72,  101  j  Report  on  it*  applicability,  Dinffi.  HP,  14S.) 
On  tlie  use  of  sulj.iUuroiii8  acid,  see  Cal^^ert  {Dingi,  149,  13tl)j  of  acetate  of  lend  juiJ 
Bulplutmus  Enid,  Scoffcrn  (Dntffi,  U0»  '2Cl  ;  US,  217;  CArfw.  Gas,  IHhii,  Z^>* ; 
Pharm.  /,  TVon*.  10,  lOS,  B^nd  181  ;  also  iipfi.  ifo/i/).  Jflflri?*iffr.  1850,  080).  — Oh 
X\\f  frreintf  orayrup  Fram  lime  bj  soap,  8eeIidS»«t(/Jin^/.  147,  129).  also  SCablBchniiilt 
(iJinffL  h9.  211) ;  by  liydnte  of  olumitia.  see  HawarJ  {DinffL  ly,  SBJ).  Mfetie  {tiirtfft. 
14  0,  JOOV  Ccsj^ncr  &  Klctzin^ky  {Oingt,  140,  374))  j  bv  p1io«phute  of  alumina,  Dni^bciiy 
{J,  pr,  CAfiH.  ?5,  255)  J  by  phu^ijihnte  of  ammorjia,  Kuhlmanu  {Dingl.  116,  61);  by 
kiteU  ])Ijo.<Qpbiite  of  liine^  curiiioimte  uf  ammonia,  ateuric  ncic]  or  oleic  «cid,  Stammer 
{DintjL  Ih  1,  210) ;  by  etcdrb  »cid  nnd  ailidc  adJ^  W^igner  (Z^jjij'/.  153,  377).  On  tbo 
iu«  of  chloride  of  calducn,  see  Michndis  {J.  pr,  Cftem.  bS,  435), 

From  .}ffifrt3Ses.  According  to  Lejimy  &  Dubrunfaut.  A  SOlution  of  CQUHtio 
barytii  of  3U^  Bm*  is  pourod  itito  tiic  molasses,  whereupon  the  whok* 
fioltdiRes  to  a  crystuUiHe  pulp.  This  ts  wasltod,  treated  witli  carlM.)nic 
acid,  and  fietd  from  carbouutc  of  ba^'ta  by  liiloriiig'  and  Juciintatirm, 
A  syrup  of  IS''  —  22^  Bin,  it*  ihna  obtained,  which  is  frcn^d  froru  thn 
]&8t  tritt-os  of  baryta  by  uvt^aus  of  gypsuwi  or  suLpbato  of  alimuaa,  tlicu 
clarified  tind  boiled  dawn  as  above.  (Nickl^B,  DiagL  131,  47.) 

Oa  the  stmiU  scah,  Tho  best  proceBS,  according'  to  Marj^-'g'raf,  ts  to 
[dry  and  pidvcriso  tlic  saocharifcrciu;^  portion  of  the  plant,  boil  it  w^itU 
1^  pis,  of  Rtrnii^  alt.'oht>l  Jiltvr,  and  leave  it  to  cool.  The  filtrate  act 
^CLSidc  fur  some  time  yioids  cryatalfl  of  sugar. 

From  Frviis  Ukeivuie  contat'm/ifj  Inverse  Sngar.  The  expressed  f ndt-juiws 
IB  filtorod  (aft^^r  addition  of  aa  equal  qnantitj  of  alcoliol  if  imcesaary 
in  order  In  prevent  alteratious),  then  saturated  with  winked  lime  and 

i&galn  filtered.  The  filtrate  heated  to  the  Wliup"  |)oint  and  ag-ain  filtered 
&t  that  temperature,  lea%'eg  on  the  filter  insoluble  augai-hnie,  wlm.li 

[after  thoi'Otjgh  washing'  with  water,  ia  decompiled  l.>y  e^irbiHiic  acid. 
The  BugBi'-sohitioa  ia  evaporated  to  a  synip,  decoloriHod  with  anini:il 
charcoal,  mixed  with  alcohol  till  it  becomes  turbid,  and  left  to  cry>stal- 

Use  over  <|\licklinie.  TbR  iiisolublc  ffirgnr-lictie  produupd  at  the  boifin^  beat  caii- 
ijitit  inclu<le  more  tliuri  g  of  the  toliil  quantity  of  sugar  pr*^Aent ;  hpuce  the  trealmcDt 
'witli  limr  tniisl  be  rfpeiitcd.—  If  the  dctioinpositioQ  of  the  su^r-lime  witb  crtrljojiin 

acid  jrirldf  vrrj  inrbid  liquids,  thiT  mast  be  prectpiuted  with  basic  acetate  of  lead  and 

the  ftltrute  treated  with  solpbiiretted  by^lrti^eo.     (Buignct,) 

E.^tmfUion  of  Ctitie-sMf^ar.     Sacchavlmetry,     If  the  Bolution  coiitaiTis 

jiothiiij^  but  cane-angar,  the  epecitic  gravity  ia  observed,  and  the  per- 

centnge  of  sugar  determined  tberefrom  (Tid.  inf.)*    If  other  subetauces 

ivbicb  affect  the  donsily  are  likewise  present,  the  quantity  of  cane-STi;^ar 

may  lie  determined  :  —  1,  From  the  weight  of  carbonic  addt  formed  iu 

c  vinous  fermentation  of  the  sn^car,   or  from  the  quantity  of  aleolnil 

OTeby  prndneeib    According  to  older  statements,  100  |it8.  cjine-flnp;ftr 

ield,  after  dednclion  of  5-2li  pts.  water^  5 1 "44  ptM.  cnibonic  acid*  and 

3'Hi>  ab»4>l«tc  aleohol)  acc<irdiiig  to  Paeteur*fi  direct  deteniiiijati<.>ii, 

U'l'i  ptH,  carbonic  acid  and  61'(H  aL»tioUt<j  alcohol  the  remaininjj 

portion  of  the  sugar  licing  consumed  in  the  formation  of  g'lyeerin  and 

succinic    acid,     Soebcbw;  ftUo  Bdi^rLVdNcriptionof  tliQ  proocf^s  {N.  Ann,  V/tim^ 

pks:  61,  23») — 2.  From  the  weight  of  cuprous  oxide  whtcb  the  wiigar^ 
can  reduce  from  potassio-cupric  tartrate,  or  from  tlie  vc»lume  of  a 
filandard  solution  of  that  salt  dccomjKJsed  by  the  sugar.  For  thifi 
-itcliitn.  the  cane-engar  muKt  be  previouhily  heated  with  acids  iu  eou- 
Tert  it  into  inverse  sugar,  which  reduces  the  same  quantity  of  e  ipric 
oxide  as  grape-sugar  (-tfe  Grepi-*ngar)> — 3'  From  the  Hodttoty  Pvwtr  of 
lA*  solution.    If  the  Boiu don  contains  ouly  cane-sugar,  oc  at\ti\a\.,T^vi 
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othet  optically  actjve  pxibstanco,  the  amount  of  (?np;,ir  may  he  c*l 

tatcd  fr<i;ii  t!u>  rot  Uoi'y  pi^vor  in  the  manner  presently  to  be  descr 
(p.  21G).     Turbid  or  g'limmy  salution^  are  mixed  with  ^^^  Iheir  toIi 
f»f  ieiiifi^lasa-soliition,  then,  after  jif^itatinn,  ivith  1^  vol.  alej")ln"tl,  whew* 
upon  the  mixtnrr,  vvitliout  b(Mnghe:i(cd,  coaguhit«-  '     ''-Idsafiltnli 

adapted  fnr  obaiM'vation,    Coloared  solutions  are  <1 
charcoal ;  hut  as  tliis  aulistaiice  (aernrdiri^  t(»  some  ^[ 
tip  stig'ar,  l!ie  first  f.iiirth  of  the  Ispxid  thdt  nnm  llir-  ; 
and  only  tlie  remainder  used  for  the  nhscrvation, —  \l   in 
cane-supir,  the  Holution  contains  ^a(K?-fiiigar  (inversi*  sk_ 
other  njitically  active  fiubstancet  whose  rotator\*  |>f>wer  it*  uui 
by  heating  with  acids),  the  ami>iiiit  of  caiie*sugar  mar  N^  drt. 
by  observing-  the  rotafory  |M»wer  of  the  Bidutioii  bnlli  \  t 

invei-si*>n  (p.  341),  tlie  tenipi^ratnre  bein^  likewise  <  '  i 
latter  ease.  The  first  •  observation  bnvinjr  t«.on  made,  KMi  c.  w  of 
fiolution  lire  mixed  with  10  e,  e.  fnniiHff  liydrorhb>nc  aeid,  the  niiil 
heated  to  fi^**,  and  kept,  iit  tliat  temperature  for  a  qnaTter  of  ou 
Since  the  rotatory  power  of  (he  sttliitiou  cooled  to  the  original  U 
peratnie  (suppoaing  the  nbMi^rvation  tu  have  l«*eji  made  in  a  tnhe 
longer  by  one-tenth  than  tlu^  formfr),  renmins  unaltt*rpt!  in  so  far  m  it 
was  due  to  the  ^raije-siipir,  wliert^a^  the  cane-sugar  has  Inren  rvpUopd 
by  inverse  wugar,  theanifwint  of  frane-sn^^ar  may  be  ealenlntnl  (fm 
the  rotatory  iwwer  pecnhur  to  this  inverse  en r^ar,  an  fuUnn's:— TW 
rotatory  p>wer  (a)  obgi-rved  ln'fore  bivL'rsioti  wnB  ma<le  up  of  Ibr 
molecular  rotatory  power  (*•)  of  llie  canc-fliijifar  {f'),  and  that  of  tk 
gTa(M;-8iigar  (y  f?);  therefore 

ft  ^  cC  ^  fjG. 

The  rotatory  power  (a)  observed  aflur  inverRion  is,  ia  like 
made  up  of  tlie  uiialtered  rotatory  pi>wer  of  the  grape-Biupar 
and  that  of  the  inverse  sugar  (i  C}  ;  therefore 

Consennently  the   difference,   n  —  rf",   of   the  rotatiDDs 
l>erore  and  after  inversion  is  equal  to  c  <7 —  i  C, 

a  —  a  =  C(c—i). 
or,  finally,— 

C  —  I 

Suppose  for  example  a  sugar-solntton  before  invention  tarns  the  plaar 
of  fKflaiisation  Sfr^O"^  to  the  rrj^ht,  and  after  ieiverHion,   5-80'   -  ■' 
right  at  a  t<'mperatiire  of  1-1"  j  tltcii  a  =  ^2'i'\)C,  htmI  a'  1=  /V'ftii 
the  niok'cular  rotat(*rj^  ]K>wer  of  caiie-su^ar  (r)  iw  73-8*,  lb   ■ 
BU^nr  5f\\  that  of  inveriie  sugfar  (t*r  more  exactly,  the  rot., 
of  that  i^!iantity  of  inverse  sufjar  whieh  wonhl  \hj  pnidooed  I 
unit.  <if  weight-  of  cane-sugar  ad^jited  in  dL'ti«rmininjf  tlic  iw 
rotatory  (Kiwer  of  caue-BUgai)  18—27°  at  the  temperature  of  14* 
BCtpientlv 

<^  =  73-8    +27        ^'     ^=KKFr=^2^ 
vhieh  quantity  therefore  piveg  the  nnml>or  of  parts  by  w«i^r||(  1^ 

Bii^r  eontainod  in  a  unit  ofweig-lit  of  the  solution  i*rT.   " 
umlliplied  by  100^  the  peruentage  of  cane-Bu^ar  iu  tb- 
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SiippoRo  anotlier  eniE^ar-eolution,  l>efi»ro  inverrtirtn  to  turn  tLe  piano 
cjF  pf.tiarisiiliinj  9*31.!"  t«>  the  rigiit,  aud  Lifter  invurt'i'!]!  10^80^  to  the 
Irfl  (  =  -^  lU'W"  to  the  ngVii).  Tn  this  t-sisc,  u  =  t)';iti ;  n'  = 
—  10-«0);a-rf'^0':^nH-  10'80  =  :->n'15,  wliicfi  inimUTdividcii  by  lOO'H 
ag^jiii  j^ives  0"2^  or  20  jj.  c.  of  uaric-siigur  in  the  tiolutioiK  If,  iii  both 
casoa,  tlie  nature  of  the  second  optiuriUy  active  auhataiice  present  in 
additiiTi  tu  tlio  cant'-Hug^ar  irt  kimwu,  iIh  t[imntity  may  be  dett.'rnnucd 
from  thoob^;t■nationajuHtdct^|.•ri^led  ;  if,on  the  »4!jt'r  luitid,  its  tiuantity 
IB  [rtwifinsiy  kiiuwn,  itrt  nature  may  be  det<?rmint,d ;  tluis  it  mi^Kt  be 
iuferred  that  grapt^-engar  waw  pri^sent  in  the  tirBt  case,  bcHldcs  the  cane- 
£tig^r,  ill  the  firigitial  tiolntion,  and  invcrec  sug-ar  in  the  wt-rmd.  T(ua 
iin>do  uf  ]ir*tci'i.'il\if^,  however.  \h  adinlssiblLs  only  when  the  ddleetion  after 
invet'(*]On  b:m  hvvu  nheienx'd  at  a  tenipei-atnr*^  for  which  the  nRtlecidar 
rotatory  fHJWtM'  of  the  JJi verse  Hug-ar  (which  vadcs  with  the  tt.'iiifH:natnre, 
baB  bcfJi  prf'^iontily  determined.  Acrordinj  to  Biot  (Commit,  rend.  15,  :t23j 
Cld.  i%Dd091;  17.  rj5j  ittirf  Clt*ri:ct.  See  Clerget's  inelhorl  (.V  Ann.  tfhim,  Hh^M, 
2B,  175;  Ann,  PAarnt,  r2,  H5;  ibsnlr,  Compt*  re^si.2^-,  2b^  i  Lh&,  KQpp.Jahr«»iter. 
18-i9,  126),  This  methoii  prtaupjiosM  tbe  lue  of  HaLril'f  sarclttnmetcr^  aiitl  Cl^rget 
denotcts  by   lUO   Clie  deflection  produt.'ed  hy    I    (imi,  qunrtZr  or  2C0  mm.  of  a  normal 

Ifi^ar-soluliDti  containing  IG  4i  1  grm.  cune-siigtir  ia  lUD  cubic  centiatetrcs, 
\       Pi'opertte^,     Large,  traiisi:>ai-ent,  colourlees  crystals,  bolonjGfing  to 
ihe  inonoehiiic  Hyateni.    Fig-  8;3  without  t.     Comhhmtion  of  u  rhombic 
J>ri&tu  u  with  the  acute  lateral  cdg"c»  nf  the  nbli^pH'  basic  end-faco  t\ 
trunctitc^d  Ity  m.       More   complex    crystals  likewi.se  exhibit  a  buck 
Tobliqne  end-face /(i^^/.lii't)  as  well  aH  the  front  obh(|ue  orid-fuce /'(not 
elnjwn  in  tlie  fiiojre)  between  i  and  m;  aUo  tlie  pntjju  a  parallel  to 
^  the  chfiodiagnnal,  for  the  most  part  develojHHi  *ni  the  left  aide  nnly. 
^ftTbe   cryfital-eleelricity  (i,  31H)   takes  the    direction    of    thene    fac^s 
^»(aeeordiiig  hj  IIa[ike)j  ina^-^niuoh   as  when  the  teni[x.Tature  is  lowered, 
the  antilogrons  (negative)  |jolc  ajJiK-ars  on  that  Hide  of  tbt.;  cryftliit  ou 
which  the  two  a  fatrcs  arc  developed^-—  Kaninielsbcr^obtained  the  pnani  x 
perfectly  devcd(>jx^d  from  a  aobition  coutahiin;^;  chloride  of  Hodiiim,    Ho 
fuvLher  obeen-cd  the  octahedrid  faces  o  (whieli  truncate  the  cd^^eH  i:it 
and  ho  in  tha  hame  sione  with    m)  coirewjHtnding  to    (he  HintiLuIy 
^B  feituiitcd  o'-facea  bohmd.     These  two  faccis  have  hitherto  tfcen  f^mnd 
^M}n]y  on  the  left  side.     The  ci^^staW  are  generally  tabidar,  fmni  the 
^Jcxtcnsion  oi  m  in  the  direction  of  riglit  and  left :  — h  :  m  =  UH- il2' 
■  (Wi.ilT),  lor'  ;:Hr  ([ianimeldbcrg-);  i«  ;  i'=  lt);r  3t>"  (W.),  103"  17' (R.): 
^in:f'  =  l3V    2H'    (U.);    i  i  f  ==  Wf  40'  (It) ;    tmf^lhY    XV'    (R,); 
,':/=  141'   0'  {\\\},   141^  43^  (K.).     Cleava^-e  distinct  paralid  to  m. 
Twin  cryetAlu  have  the  faces  Hi  common  toboth,  the  obliijiie  fiumnrUri  i' 
lie  reverseilj  and  the  left  tildes  of  the  crystals  are  tunjoil  luwards  each 
l^other.     The  j*laue  of  the  oplic  axes  is  perpendicular  to  m  and  /(Miller, 
^■J\jiy«/.  5G,  f).'Ut) ;  one  optic  aiis  rnaket^,  M'ith  the  jMjritendictilar  tt»  m.  an 
^Bangle  of  about  1°  2tj'  tftwardft  the  lower  side  j   t[ie  other  Iic8  about  50^ 
^Pftlxive  it.     (Wolf,  ,/.  pt\  Cfitiii.  2H,  12U ;  llamnjelflber^,  Ifuttdbtivh,  Berlin, 
'^  185J,   397  ;  coTf.p.  a]5o  von  Kobell,  liqtevL   34,  271> ;  Haiikel,   y'tyy.  40, 
11     4yj;  Ki>pp,  Kiufotnntj^   Hrnnnschwei(j,   1841},  3l:i;  IJeitheh)!,  A\  ^«;(, 

^B       Molecular  rotatory  [wwer*  [a:]j  =  73'84  to  the  right  (Dubmnfaut, 

^^        •  We  mml  here  aJil  l»  what  hai  hpen  already  said  {\-'\\,  64)  about  circulnr  polarisa- 
tjon,  the  L*i|>tanannn  c>f  tlifl  eiprepsinna  u&ed  izi  (be  Lfxt, —  fjtoleeufar  ratat&tff  puWfT, 

tptcijic  r9la|2£^yg|g^  Dt  the  symbgl  [a]  Ufle4  to  otaud  for  theK  cn^itvnonb.   %\. 


^^^tCiJiC  r9lajHmK|E^LD£ 
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to  BcviWIqc)  ik  wolrcvlar  iiiliiiiij  •over  u  eaksliif^fcv 


(/)  of  dwfbg tiiiMHii  iw  ^idwlm.  by  aU  oT  <kt  fcrnili  (< 

•bOTV),— 

rm—^fr     11^93  pmi.  gnpe-tngar  ii  Jfaiolud  fn  vaier.  tfae 
100  nbie  ondMrCfV*.  anJ  tbc  routian  b  firaod  lo  b«  U7  iigWi  b 
Metres,     lietat  thm  nBolrcobt  roUtory  povrr  i^— 


[o)-l3-7-— -111*-    -  U-T+'I'MS 
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in  tliB  teit  rrtfltirr  to  tbr  value  of  [a]  «p|0]r  dtbtf  I*  A»  |W  n*. 

dftfrmiruitioiti   rrfrr   to   IIjc  Ui<  '<    rtltT  t:)  (be  t«4  V*;  ^ 

ODOlJMirmbU  WUh  the  OltiClS,  loxiin  ^        ;^.  .  .  L..Li.Ll|»Uc«IMtt  hf  {).      (Iu.> 
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42-30  42-15 

6-<5  e-47 
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Maii^  arher  chemisU  have  hIho  annlir^d  canit-fiugBr;  fof  eumple  PrOBt,  Gity- 
XvB«ac  St  Th^aard,  Dobereiner,  W,  Crmn*  Ik'rtUoUetj  KurTinann,  Hruntier  (Poffff-  'M, 
533).  O,  Henry  &  Pliiaon  (/.  Pharm,  16,  597)^  Erdmana  &  MarcLuiid  {J,  pr.  CAfrm, 
23,  17^)^  fdigot  (/tun.  CA/m.  PA^*.  67^  113). 

Sugar-canily  »iid  refiiieil  suf^Hr  iirepared  I'rom  luangold^'S'urSL'lj  ca^C']  and  mAplfi" 
Sugar  ha^G  been  exnmlntrd  WLth  like  rtriults. 

Li4=big  {Pu^g,  31,  3^1  ;  .-Imt.  Pharsn*  *J,  21)  1ir*t  ^aire  the  correct  formnla,  deducinf 
.H  from  tbe  prgduL^ta  ol  dtrcompubitian.  This  fiirjniii&  was  adopced  by  Uemchui 
iJahrtitA^,  15,  291).  Edrlitr  forimiltt  :  C«H"*0'^  (iienelius),  C"H»0»  ( Uuberciiicr), 
;C»H*0*  (Dwaaa  &  Boulb.y),  C"HW  (Pwut.) 

Decomposiiiom.     1.  Cane-engar  melts  at  160''   or  161 ""  {at  ISO": 

Peli|,^ot),  without  lofiin^^  woig'htt  to  a  c]<?ar,  jialc  yellow  liquid,  fmm 
which  only  part  of  tliw  eugur  can  he  regnined  in  the  ciytitalliecd  form. 

'(B*.*rzoliuH,  Pofffj.  47,  321).     If  tlic  melted  mass  ir  kept  at  the  Bamo 

[tcmpt'fature  for  a  long  time,  it  is  dec'impOKed,  ^^ntliout  lass  of  wcifjlit. 
Into  Icvulosan  and  dextro-gliicose ;  C^H^H)*"  =  C"H^^  +  G"U"0'»- 
[Gelifl.) 

Mflted  Riig^r  haa  tho  appearanco  of  fniit-eiigor,  h«t  roducos  only 
ia!f  aR  much  potassio-tartratc*  ot  copper  ae  an  equal  weig'ht  of  gfUicuse- 

[Only  one-half  of  it  is  formoiitablo,  the  ghicc:tBc  beiDg  destroyed  by 
fermentation  and  the  lovnlosan  romanung  in  solution.  It  deflects 
the  plane  of  pokriaation  [^^y  =  35 '  to  38"  to  the  left,  about  as  much 
as  a  mixture  of  equal  atotnft  of  Icvulosan  and  glucose  would  deflect  it, 
(Gclis,  Compt,  ratfl  4.S,  lOfl^.) 

Sugar,  melted  in  a  ehlondc-of-zinc  bath  at  160*,  has  a  smaller 
Oiolcculai-  rotatoiy  power  than  ciiue-^u^iir,  doea  not  crrstallise  nguin, 
deliq iiefices  hi  the  air,  h  eaetly  soluble  in  abs^jliite  alcohol,  and  fennetits 
"With  yeast.  (Mitaeherlich,  Poifg.  55,  222  ;  Berc.  Jtiftrc^tn\  22,  4H2,) 
Melted  sni^ar  has  not  the  same  K]x?cific  heat  as  cane-sug-ar  (Ilermiinn, 
J.  ftr.  Chrm,  Ig,  2^o),  nor  ainnrphfuis  Piigar  the  same  inciting  point  aa 
crvBlnUised  supir.  (Wcililer,  Ann.  Phttnn,  51,  755.)*— Whcu  cane- 
eiigar  is  nieUed  with  a  little  water,  as  for  the  preparation  of  barley- 
«iijr:ir  or  of  bunVniMn»  at  a  temj>erature  which  does  not  exceed  iri')*',  it 
tiolidifios  on  cooling  to  a  vitreous  mawe,  consisting  mainly  of  cane-sugar 
contarniiig  enclosed  water,  lu  the  course  of  time,  this  water  disHolves 
jiarticles  of  the  canc-snuj^ar,  which  aftci'wurds  cryatalliHO  out  (beeatisc 
an  amorphous  body  is  Uiorc  easily  sohiblo  m  water  ihan  a  cryKtalli^ed 
body),  nnlil,  by  contiinted  alternalo  solution  and  eiystnllibation,  the 
vhole  masH  has  become  ciystal!ii»e.  (Mitseherlich*)  if  niuUed  sugar  in 
the  \'itreon8  state  ifi  alhiwed  to  co*il  to  38",  and  tlicn  quickly  and  often 
drawn  out,  doubled  togelber  and  drawn  out  again  imtil  it  forms  a 

[laMefi  <jf  threailfl,  its  tcmpettituro  rises  in  two  miQutefli  from  40*"  to  e€°, 
it  becoTiicft  a  crystsi-Ilinc  nrnsa.  Barley- sugar  and  bonbooH.  are 
'trariRroniied  hit o  a  similar  luusa  by  long  kccjiing,  (Orabani.)  —  Cane- 
ftUgar  nielted  with  a  very  small  quantity  of  water  aciilululed  with 
ucctic  at'iiL,  flo  that  it  eoliilifiea  to  a  vitreous  mana  of  flj».  gr.  Vh\}% 
ndatt^s  the  plane  of  polarisation  more  feebly  than  unaltered  canc- 
ptigur,  and  Homewhat  more  feebly  in  the  solid  state  than  when  again 
clifiMolvcd,     (Blot,  Am.  Pharuu  b'2j  195,) 
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Caue-sngftrr  heated  above  180%  bocGincs  brown  and  loses  vi-ii 
and,   if  iheii  05p<»eed  to   Ur*  air*  nlisnrl^s  iiion*  vrntcr  lUnn  il 
\**qU   iWUqueeces,  and  bclia res  with  alkali t*  like    i*-1hi'ms4-.      iP," 
Briiwriiog'  first  takes  place  whou  tlic  &ugiir  its  c- 
16  »^;  no  loss  of  weifrht  occurs,  U^oanse  the  w;t:- .   ..  .. 
converts  the  still  remaining  h*vuh>Ka»  into  laevo-g'hiCK*ie.    (fit-lis,) 

Cane-BQgar.  ht-ated  for  a  long  time  to  l*elween  210'  and  25u\  fi 
up»  iHL'Comes  continually  darker  and  darker  browu,   evolves 
(|\uintUy   of  water  cantaining  traec!*  nf  acetic  acid  and   vn' 
(fmkirol:  Vokkei}y  and,  when  the  fr^tliin^  has  ceciiuHl,  i« 
into  caramel,  inth   which   unaltered   siij^ar   and    n    iHtter  hi 
fa&siiraar^  arc  sometime?*  mixed.     At  a  higher  lemi»eratiite»  nr 
the  heat  is  too  long  continued,  further  loss  of  water  ««  ' 

Ktanee  iuaoluhle  in  water  i«  pmduccd-     (relijf^il.)     At  : 
of  till' HUitrar  18  still  for  the  most  inart  st*lnhle  in   w.i 
tmall   mmntity  of  the  uisohible  suhstaiiCi?(Volckers 
fonned  J  this  body  is  produced  mort^  ubuuduiilly   1m'Ivk*:'*'u  ;.\*M' 
iiiHi'',  produuts  of  farther  deeompiHilinulML'iii^  f*trnu'd  iji  !ht'  siitn^ 
(Vtikkeh)     As  low  as  130%  three  products  are  t^  . 
frorji  cane-8u;^r;  the  tirst  oi  them,  cofumrlanf,  < 
part  of  tlie  reaidne  when  the  loss  of  weij^'ht  iini^mnt^  t*t  U* 
tiie  ln*!s  ift  14  <tr  la  p,  c,   i-arifuwlriie  Ls  *ibtalnt'd;   whori  il 
50  p.  e,,    ficarorly   atiythinjj;'  but    caratiielm.     (tji'bu.)      fJrieh^ 
uusamur  is  also  pr<jdueed  by  tlie  r\.»asiiji*j:  of  cane-aiigar  (by 

225"  :    PiM),      S«  n\^  Mulder  (/.  pr.  CAis.  16,  245^, 

On  treating  with  alcohol  the  residue  olftained  by  heatiug^i 
or  glucose  in  an  oil-bath  to  210*  or  220*,  lunJtcred  su^r  and 
tasting  substances^  are  dissolved,  and  Peli^iit's  camtttei  remaliui 
a8  a  tasteless,  bJack,  shining  niuss»  contiiiiiin^  wheii  driod  at 
an  averag-e,  JfrCS  \\  e.  nirb,,  <MH  hydr,,  and  17'17  oxy^*,  cui 
ing  to  the  fonuula  C**ll'*0'*,  which  ref|tiirca47''>fi  p.  c,  carl*.,  6" 
and  47'OG  oxy|^.     It  i«  suhiblo  in   water,  prectiijtable  l>y  bnry 
and  aniriKmiaeal  sugar    of   lt*ad,   not  femientabic,    and    iuMJi 
a1crtht*L  <Peiigot.)  SeesUoIViil.  (iri>n.  ^j^drf,  Jlrr.  4t,  fiSJ:  J.mr.  OUn.8S. 

If  the  caramel  is  extracted  by  water  from  tiie  rcttiffti**  obUiiMd  1^ 
heating  cane-sugar  to  ^-'Mi^  cftnimfhne  ivniains  n*>  ti   1  ' 
insohibie  inalcoliob  partudly  soluble  in  {witashdcy.  co(it;i 
eai'b.,  y-14  hydr.,  and  5)9*77  oxyg.*  anKWt'riug  to  tbe  ftt»uiulu  t/*! 
which  rtupiiiTw  .'»o*l7  p,  c.  earb,,  4*^8  hydr.,  ^\}'H!t  oxyg,     <V 
Ann,  Pfutnn,  K5,  1)4.)    According  to  GeUa^  both  tlieao  Bubutauoes  uv 
luixtiu^ea:  vui  infr^ 

Ketchenbnch's.4A;tfnijrrr<Comp,  ViJlckrlV  Aasamiir,  p.  50).  Tlichilttf 
»iil»ilance  pn*dna"ii  by  roaHting  ffn;>ui:.  —  It  ih  fnrnnd  by  ibe  niMitUf 
i)f  g-nui,  Htarch,  gluttn,  gvlutiii.  albtuuin,  »nd  ttcnlu  and  in  the  rfi«»tifefi 
l)ukingj  itr  frying  of  eatnblch  containing  tliewe  giibplat*0(.'s.  —  Rticheft- 
baclt  Iicati*  either  of  thenc  ciubstanceK, — unt^alted  ve|\oal-biX'a«l 
best, — on  a  hot  health- plate,  until  it  bec<»meK  brown;  bi 
while  Htill  warm ;  aJInwK  the  [Hiwdcr  to  c(hi|  out  ofc""' 
and  cxhiiuKts  it  witli  ubKuhite  alc<>hc>l.  [T«  separate:- 
distillutiuii;  heute<i  the  n-Ntdue  niciistmcd  with  Watrr  U> 
to  cunl  vury  hIdwIv  ;  r^jnunes  lln'  fill  which  ha«  sepjiraE 
IJscH  witti  ut'ilk  of  lime;  ht-ulh  tu  bnllin^,  and  adds,  ? ' 
il  lime,  20er afMncnumx-h  nhnnhitt'  alcohol,  orsn  mur*  ^i 
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which  m  at  fii&t  produced  doea  not  re-diesolvc,  even  ou  Ixtiliiig".  After 
rrnioviti^  the  ulculiul  frum  llie  Liyolod  clear  Bftlution  hy  diKtillation,  tJtu 
rcKidiie  iH  rojM.'atedly  dissolved  in  hot  aIctjJnd  sih  iifU'U  iih  aiiji-lhiiii^  in 
dcj.Migitt'd  imm  tlio  solution  on  cijoling;  ot^ur  is  ftildod  t*>  tho  clear 
fiolutiim  tti  BJiiiiW  qUrintitiei^t  ^^  lou^  as  the  predpitato  prodttct^d  haft 
ft  «woot  tiiritL" ;  and  the  ass^amar,  whieh  remitiiis  dis8i>lvt*d  thnm^di  all 
tUr*ic  opei'atiiHi!^*  is  ribtahicMl  by  oviijrtrathig  tli<'  cdhor  and  aU-olioI,  and 
ijiijilly  drying  in  snudl  JinLiutitios,  —  l^nlid,  tranfiparunt,  aiubei-ycllow, 
ninorplinuK  ^um,  Itrittiu  and  InivinjL^ii  concliujdiu  frartnro.  Nenti'id. — ■ 
It  is  dt'CflmpoHed  wlien  fietthd  ulotie  or  wjtii  water,  h'Hoa  its  biiternesp, 
and  in  tra'isformud  into  the  siibstanoc  whieh  is  wcpuratcd  by  alcohol 
in  tlie  picpuration  of  neHuniar, — ^Assaiiun'  id  (icouipONud  by  t/t/urine^ 
Turhcii  hpjittod,  hisinjif  itw  fvilour;  by  hot  mtn't- ^icmI^  wttliont  formation  of 
JHUCK^  or  ill'  fjxalic  urid;  liy  oil  of  ritnul  with  Idacki^niii^,  not  by  dilute 
Rolphui'ie  add.  Not  alti'icd  Liy  oild /«)^/jfA-/f//;  when  boilod  therewith 
it  lisf'fi!  its  bittt'vneHht,  wlueh  uimiLs  d<t  not  r*'striri'-  \l  wtXnw^  n{tr(tU 
of  »iU-€f\  throwH  down  a  bluc-ljlark  pn-npitsite  U^m rhhwiih  tf;jold^  and 
cuijrous  oxide  from  uv  tutr,  not  limn  j^tstphate  uf  vttpjnr^  Not  k'rnieut- 
ablc. —  Asi^amar  ia  iiygnisoo]iii',  tlrliquesr.iMit.  fi(*hible  in  irttfc/' in  all 
prnjKutiohS,  and  not  precipitabh*  hy  ttrith^  ftiliflUy  uihtUnt'Oit'th^  hons.r, 
tincture  of^afh^  or  t^in^laj^,  ll  OissolvoK  slitwly  iiu^l  sparingly  in  cold, 
abundantly  in  boiling"  absolute  ttkofml^  and  iH  partiaWy  preeipitutcd  by 
etber,  (llcnchctdiach,  Ana,  J%tnn.  41),  1.)  FiA\\{lVu'fi.  AKyuLBer,  41, 
623),  having  found  that  a  pinvly  bitter  alcohohc  extract  i>i  tjane-augar 
heated  to  '22t^°^  accjtiired  a  awuct  taste  when  dissolved  in  water  and  b(j 
preserved  for  some  years,  suppoBt'H  assaniar  to  be  eaimble  of  regene- 
rating glucose. 

2-  Cane-sugar  Bubjected  to  (fr/f  iliKtiilatkm^  froths  up  stront^ly  at 
uhoul  250^  or  300^,  after  ha\'iiij^^  been  [ireviougly  traiisforined  into 
cai-aniel,  ami  yields  at  hrst  a  nli^lhtly  hunr,  yelluw-iliHlilUte;  then  a 
rker  oolonred.  turbid  diHtillate  ;  ami.  at  hist,  une  whieh  in  vi^ciJ  and 

Higly  acid*  Wiien  it  in  Hhnvly  licati«il  ga>»es  lirKt  nmke  their 
ftp[)earance  towuidw  tin'  end  ot  the  distilhttinri,  amuinitJn^  to  \2  <n* 
iJS  p.  e,  of  the  Hngar,whil(i  u  vei^k'iilar,  rurbonaeeuus  resiLlue  aniountiug 
to  it  or  :M  p.  C.  remains.  —  Coa»p.  *iU«  Cruikshank  [^Scher,J.  1,  G37);  Vaucjue- 
Uii  (flu//.  PAflrm.S, 49).  — The  5;«^  wlneh  eseap<'fi  at  first  is  nearly  pnre 
earbtmit;  acid;  afterwardw  curliiniie  oxide  and  inartih-^>^  are  Jiiixed 
with  it.  (Viilekel,  Antt^  Phann.  Hti,  tj3).  —  The  aqneoui^  dbtillutc 
(ViilckerH  su'jttr-viiH'fjar)  huermies  ck-ar  on  standing  from  the  «e|;faratioii 
iif  a  vitseid  ink  Thif*  yields,  by  fracti^Hud  dJHliilatioii.  a  veiy  vifkttile, 
yellowii^h  Siijuiil,  which  eontaiiiri  aldehyde  (Aim.  P/utnu.  ii7,  VtOS), 
acetnne,  and  acetic  acid,  ami  is  foUowed  if  the  distillation  in  contiimefl, 
bv  a  mix(ure  of  acid  water  and  y^^Ilow  nil,  while  a  red-brown  liquid 
(Vulckel's  suijar-tttf)  remains.  —  The  /yW/w/r  vilj  distiik'd  with  water 
after  utlditlun  nf  potasli-ley,  di'icd,  ajid  then  ivetilied  alone,  yieldn, 
U'tween  lUO''  and  loO°,  a  diiitJllate  which  huK  a  density  of  l-OUo  at  15^ 
ond  amounts  U\  -^  of  the  whole  quantity;  tlda  pn^dnet  U  neutral, 
pitjcipitalcrt  (silver  from  amnjottiacal  nitrate  of  silver,  and  turns  brown 
and  in  defttmycd  by  contact  with  [^Jtash-Icy,  The  remainder,  whieh 
ihstilri  btjtwtjen  161)"  and  180'',  cont^iina  elilelly  furfurol  (x,  371)  (uf 
various  kindtt,  according  t"  V^tilekel)*  tof^cther  with  a  small  quantity  nf 
an  oil  which  i«  mnilterable  by  jjota^b,  and  traeet*  of  oil  of  bitter 
aljitOiidBi  roGognisable  by  the  smell.  —  Furf ixrol  can  still  be  extracted 
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by  ctlier  from  the  sugar-vineffur  freed  from  oil  as  far  as  posfiiWo 
difitillatioa ;  the  sugar- vine R:ar  leaves  a  residue  <>i  tar,  |irodnct4 
the  cleat>jn[JOKitio»  of  aBeainar-acctic  acid,  every  lime   it  is  <lio 
while  a  certain  quantity  of  this  eubstauce  and   common   iM^vtii; 
pass  over.     The  migir-tiir  coiitaine  products  af  dec<>«ij>nRitiiTn, 
of  the    volatile   oils^  partly   of    aKsamar.     If    throe-f|uar!er8 
crude  Bujcra-r-viiie^ar  are  distilled   off,  the  decomj»oHir  ■ 
the  volatile  oils  removed  by  filtration,  aud  the  fiUr»tt> 
quantity  of  acid  eugar-vinegar  pasaes  over  below  12U',  \v|>ilc 
browri  sugar-tar  reniaina,  which   becomes    nticir!   on    (NWkUl)g'« 
Btrnng",  hittej',  and  »onr  taste,   and  amountB  to  (»  \k  c.  of  Ihf*  ■ 
vim-f^ar,     AdditifHi  of  water  throws 'Oown  a   ivd-bn^irfi  f*r*- 
decA>iiipo8itioii  of  artsi:iriiar,  whereof  more  is  oHtmiied  T 
the  tillratc  and  precipitatiijrr  with  water,  wliiJe  a  b 
Vcilckurs  aeaamar,  remama  disbolved  iu  the  siipeiiiatuni  ivd-i 
liiiuhL 


of 


a  rtU* 
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VOlckel'B  Asfamttr,   The  red-brown  liquid  obtiHn'.»d  fr« 

18  exactly  iieutraliaud  with  cai'bouale  of  soda*  and  evnj>oi. 
water-hath  to   a   synip,  whence  iipsamar  and  other   Htil- 
extracted  by  boiling  witliab»o|utealc<ihnl;  and  thecf^ultNlex: 
d(jita*ed  by  several  volumes  nf  ether,  whereby  acetate  nf  hi  .... 
browu  flubfttanees  are  precipitated.     The  ether-alcobolio  tsolutii 
dietilled  in  the  waU.n'-hath,  leaves  assamar  iH'biMd  as  a  brown 
whii^U  18  pin'iticd  by  Bolutiou  iu  ether,  eva]ioralioji  of  the  fitira 
tion   in  water,   removal   by  filtration   of  the   iiiBobible    iMirtifiBi' 
cvapomtion  hi  vacuo.     It  is  thus  obtained  as  a  y«'lN»wiidj-red  tnn* 
pan^nt,  viBCiih  nentra!  Ryru[i,  which  dues  not  solidify   in   v 
contains  **n  the  avurugt*  M'70  p.  e.  tiirb.,  5'4i>  Iiydr..  and  59 
(Hence  VtUckel  calcnlateia  the  fnrmvdn  (.;**ipU*",  but  one  <*(  th 
hi^  formnlie  apix-aia  more  prf)b;ible,  .K^II'**)"  +  UO  c»r  ('••fl^l)*, 
Jirnt  ttf  whieh  re'|utrcs  Mm  name  ta^iueiibi^Te  c<Mn|Mtsit" 
fnrimila,  and  tho  srcotid  D-I'oi  ]>,  c.  earb.,  5Hir>  hydr.. 
fRr.l)     According  t«i  Vtilckel,  t ho  Hulistancc  in  1'' 
imeh  B  aBRiinmr  before  the  Intter  hun  brenaltercfl  :i. 
Iteiehcubaeh'smethodof  preparation.— ARSfimar  I  M?i.v.m« 
hatted.     It  d(»es  not  flnlklify  c^\eii  ut  120*  or  140',   ni> 
cannot  Iw  due  lo  adhering  water.     Ahnve  *J^*0^  it  isdi 
fiirmutitin,  <if  a  goKd  Bithstintcc,  —  Uy   iMtiliiifir  willi  d' 
iTfid,  it   m  diani^''fd   intu   a   brown    H*diHtanoo  which 
wnter»  and  conlaiiiH  *tn  an  averapy  GytH  p,  c,  carb., 
:K*'77    oxyg^.,   corr<'s]><iiHling   therrfure    in    (^unifiositinn     to 
nlmin  from  sugar  and  jterhnps  havinj^"  thn  fncmula  (.'**H\I*[ 
fonnie  aeid  are  pnulnceii  at  the  Bametinie  as  this  siibstaTice. 
meat  with  potash-ley  tl,  is  furthiT  nplit  up  into  a  Rrdwbl 
Iiihle  jKirtion,  each   uf  which  contauiH  (►xygcu  and  \> 
Kame  piM]>oitinn   aa   water.— Ajinamar  yields  the   Ban 
boiling  with  pttttxi^h-Utj  aw  with  aeids.    The  reil-brown  m! 
pn?cipitated   by  hyrlmelilnnc  acrid  iifler  wvend  br-   - 
bnnvii  tti>okH,  wliirb,   if  c-ihitimI  with  jHtlnfllidcy, 
iHvrtly  ilisHulvL'  and   partly  Kwell  uji  lo  InBtdtibh- 
lrt*ed  fr^Jin  |H»la»b  by  liyih'iHjhlnric  acid»  X\\**y  er>nt 
4'ttn  hydr.,  and  31'04  oxyg,,  crirreHju'tKhn^  to   the    i\ 
(calctilatiou  Gl'^^j  p*  e.  carb.,  4'i7  hydr.,  aud  34*20  oxyg.)— 
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>lonr8  aqueous  hirhm^mtf  n/  potft^h  brown  -whon  boilpcl,  ai^d  reduces 
mrmoniin.'al  nitrnU  of  f^thrr  with  tbc  aid  of  Ijcat.  — It  ia  hygroBuopio, 
"isBolvrfl  easily  in  water,  atid  is  precipitated  from  the  8t>lution  hy 
ktiiiiial  cjiai'oul.     It  di.-^solves  h/dnite  of  limt,  precipitates  ammoniacuL 

tgnr  of  Ittrd^  and  is  eivHil;,'  S(4ub!L'  iu  akokol  auJ  ether.  (Vi>lckel,  Ann, 

^hann.  85,  74). 

3.  Wlieii  (tjriffjeii  (it  tiir^  eRpodully  o^xmised  air,  is  pUBSed  over  dry 
»r  aqueous  cAim-swgar,  curboidc  a^^id  and  Tvater  are  fonued  at  tlie 
iDunitu   temperiiliire,   llie  rest  of  tliu   Bug'Jir  rcinainirig  unchriD^ed. 
piL'ce  of  eaiic-&U{?ar   (wei^hin^   1    dmclim)  left   in  cotiUict   witli 
>xjgen  contiiied   by  mercury  for  tliree  months,  produced  5  cc.  car- 
acid  \\\  95   cc,   oxygen,     ^Karsten,  £erf.  ^jtm/.  £er.  Jau.  1800  t 
J.  ;m  Chtvi.  7J*,  22(J.)  — Atiic(»iw  aolutiou  of  caue-HUg'iir  is  uot 
Itcretl  l^y  oz<(ne.    {Gorup-Hesatiez,  Ana.  Phai-m.  110,  lu;l).     If  caue- 
mgar  mixed  vritli  a  little  hydrate  of  lime  ie  covered  wilh  a  etratiim  of 
'Ozuiiised  oil  of  turjH^intiue   and  left   fur  seven  niouliis,  osalie  acid  ia 

I  funned,  while  the  re^t  of  tt^e  t^ugar  remaiut!  unchanged.  (iJorthGlot, 
LiC.  Ann,  Chim,  Fhjs.  h^,  426J. 
[  Wheu  oxijffm  is  ptissed  over  a  mixture  of  oane-Bugar  and  spongy 
blfttinum,  formation  rtf  carV>onic  field  and  water  e^mniences  at  140"  -^ 
(50",  and  at  250°  the  sugar  ia  eomplotely  decompoBed.  (Ueiset  ^ 
fciUou,  N^  Chm,  Phtjs.  8,  'l%b ;  J.  pr.  Chcm.  29,  365).  —  Caiie-Rugar 
piixed  with  s]»ngy  phitiiium  ie  not  affected  by  oxygeu  at  the  eomniou 
tenjjX'mture,  but  becomes  heated  on  addition  of  j>ota3hj  i^nd  is  oxidised 
I  to  carboiLic  acid  and  water.  (Dobcreiuer,  J^  pr,  Chem.  29,  452). 
4.  CanC'SugflT  Bwelts  up  in  the  open  fire,  pmduces  an  aroiuatic, 
phnking  sraoU  of  caramel,  and  burns  with  a  white  iJame.  —  la  tbo 
ptnuhnsti  »u  of  l;u-e  ipmutities  of  sugar,  a  powerful  pmell  is  produced 
fldlted  to  airrulein,  wliicfi  attuelvR  the  eyes  and  causes  them  to  iii^ame. 
[Itedtoiibacber,  Am.  Utitftft,  47,  148). 
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5.  Cane-angar  takes  fire  when  trihirated  with  8  ptB.  peroxide  of 
ad.    (Hott^er).     TtBncpieous  sobition  yieldn  formic  and  earhonic  aoida 
y  bniiijig  with  peroxide  of  lead,  but  not  ho  caHiIy  aa  plucoBC-    (.Stii- 
reid>er^,  Ann.  Pffarm.  2!l,  29L)  —  By  dlKtilliitifUi  \v\th  peroxide  of  ttmn- 
(fftneM  anti  fir/phurtc  acki,  it  vielils  birmic  aeid  and  a  si roii^-pn idling 
yetlaw  oil,   heavier   thnii  wutrr,  which  may  be  obtained  pure  by  neu- 
tralising the  distillate  witli  a  biise^  dihlilUiig  off  the  %'rjlatile  part,  and 
ectifying  over  chloride  of  cuKium  ;  it  is  tbeti  found  to  be  Brdnble  in 
aler.     (Dobereiner,  ,Schii'.  tJlj^  3*J>t),     Cftmp.  t>Ua  Gmdm  {Pot/ff.  15,  55). 
e!X>xide  of  manganese  does  not  tict  ujwnn  sugfir  without  the  addition 
of  fiutphuric  acid,     (Sturenberg.)^ — Formic  acid  is  obtained  I  ly  distil - 
liug  it  with  bii'firomaie  of  potmh  niid  moderately  dibit*?  pulphuric  aeid. 
(W.  &L  \X.  liogera;  Hunefchl,  J.  pr,  Chfitu  7,  44.)     When  (solution  of 
Tie*sugur   ifl  mixccl  witli   hot   concentmted  anncoits   bichromate  of 
^lotueU  and  the  mixture  heaterl  to  LKuUngi  a  violent  re-action  sets  iu, 
"wbich  continues,  even  after  nmioval  td  the  lamp^  untUtUe  eolution  has 
become  gi-eeu.     If  ^  or  a  larger  quantity  of  starch-syrup  is  ndxed 
vith  it,  no  re-action  or  change  of  colour  occurs,     (Reicli,  J,  pr.  Chnn, 
A^,  72). 

Dilute  solution  of  cane-engar  precipitates  peroxide  of  manganese 
•from  afjuciJUfl  p^mamffiuaU  nf  ptitmft,  i^'ithont  evolution  of  ga«,  and 
forms  oxalate  of  potash,  wliiuU  m  couTCrted  by  GiccBG  of  gccuivjv- 


-  -    ::—  ...  -        -  .::..   tr   uj*h  i  :    a  sixnsre  oc  2  pta.  cn^ 

*:_..-  ..: .  _  :-  .„-.-      t.  iiiir.  k.  1 -iij.'l -foc^  vazer  lu  fomaili 

:. :  .   -..     z.  ..-^ 'iL-T  --i*'-:  tr-c  ?.  our  iJzv^.  Jii^vcitf  iqK  erobs 

,-.    -.: -    1^  1     .  I!  ji-   a    c  11-  »-T  T~i---.  ::cTU5  *  Icikx  jtHj^  vUc^B 

J— :••:•-.»  ■  'i.^    -i*-    iiii .  :::.•  ru'-'r.   a.*i  T«e*."Cc*.*  Kr.)  Midi. — WWi 
~vi  -r  ui  n.ii.-:!  ;!i..  '-li:    c  jELit  a- 1^*^^.  "aii-  :««iin3i~«  »  lees  TJokat  Mi 

i..:  .— _:  -i  •     -  :  :..:  :-i.    ^  .-ii^.-^iso  -  3C-li  -  sao;— a,  fa  * 

-  i.:»  — •! -n.'  \.--'!»-:-'c — .1  -■«..,«) *."  ■r~.cneg  -f^t-huivtieJ  hvdny% 

.'  •/.»-.  >  ii:-:-  !•  r.-?*r'i  ;t  T*:.;JL:=i:iL"W"ii  icJsi>:-a  <«  cuie-«Qgv«l 
:  ■  -  <  -  :£  „  :  -  --. .:. '  i>  iL  Lk=«Lj>r.  y.  '-'4^.  mtd.  9,  ttU 
—  '•  :•  ::  :::.  :  :^;t-*r  ;^  l:  iL^-f  ^  la.':kJt*:c>Aie  K'i  potaah  and  « 
■  ■-"...:  !_-.  i:.:vl         :.  ■.:  i.:- .-luc  t     ^:'>i«'Q» oftae-»ii£ar.  iodiifocHii 

.  ".  '•■.   —  . :_'  ":.-i-  .-   J-:*  c-;<.i?*:C  rXK^T  ait»>  cart>otiic  add  ui 

T.:.:             :•  .i.".'i  "  .  i..  :•-  ■-*  'Ct*  r-'i  i.-  Ivv"  X'.v  :?■&  hi^an;.    Ifce 

^^.-*-■_■.■^         ;-::f-«;  ".:-  :.-  •:  zl^z  .£  v*ij->w  *:■*•  red  fmrnritr  ^ 

T<  :i_V:-  ■:.-':--?     . .-  i. ■•  c::»  «s^rj.—    'Mija.  C««^.  KiMi.19.Sn; 

Tj-  J  '  ■'.'     i  :>    1    a-..r«-j^r  ii   :':,•:  sml*  war  mg  dilone 

-.  ":  =.^  , . ."      -  ..  :r.  :::       .:-,i.-:ir*i.'-  ;Ar::c^ibraci»n.    (Bdui 

.-.    •   S' :-.  .;i.  '^  ■        "i.-.  >>:  j-ir  ";  'i---:  wl;l  '--rAM^  and  water  to  100' 

.^.  ?<:;V-:r->.--  .  1."  :>.  :  r ':l  ■ -r  :  j^-  isirfearvd-yit^lds  hTdrobroak 

.• . :  -.  i  :  ?•  --  -_  :    _  •:  -_  i  :/i^  .->-Li-.  :  r:.i  j!-:**    *  Bahh  &  iflmwetz.) 

'•^  I'r.  . '»  r-  -  ^:.<  1-  ^s  r  :  *.:  .  --^-^-frujar-  even  at  100*;  brtii 
o.:.;.  .-!.•-:.--  ^..tjlj  i.-."^r->  *  >z--.ll  -:  hTdn^-hfc«ric  other  witbovt 
,..•.'  r.:,j-  •:>  f  r.. .  L  .  ..^--  P  -a'  i-.r:-:  ^-^-r  ahs^*rt«- cfaloriDe  slovh* 
Az.i  :>  <:-fci.^-^.'U  '..:::.  >;:.-^:i;.-*  _^  :*-. nu*:>  n  w  carh.mae  acid,  into  a 
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:  TT-Jt:.:.  •:  rvlr. :':.,■  r>  j.,.l  it*r>r*:Wy,  BonilKnu  Vogi-L)  —  TV 
i:  w.  r..as>  ::.:  •  v.;  .'.  ./,'.  r/_«'  ^i>wiy  ^.-^  nvcit*  sa^rar  tn  tbeooidL 
:..  :v  ■}  L.'k'y  ;«:  1  •  ,  *  :i»r::.il'.y  sIv:Hr  i:.  waitT.  (Maumene,  CimfL 
i-  '.  ;>■  .  r»Ii.i —  }>y  :  .-.::•  \  :  c:.l*  r.:.v  lO  aii  a'}ue*>u^  solatiiia  vt 
>.;.-.ir  :  r  .  !.■:.:  ;.  -■>,  ^:'.  ;.j— ,  at  ::.  »>■.  :#  •.K'O  •ini^AK'd.  with  fonna- 
1.  ::  •■:  *.ir;.-  :.!  ■  .»-,:■:  \..  "  .j-,  /  ./7.  17*,  ^■r»«L  A^^ui^oils  oiik^DO  oio* 
vt  ri>  su^ar  :;.:  :...»'..o  .1:.  1  i.y  ir  vM-  -rv  jo::>  (*.'!.f  iirvix|,  iui.t  the  mu« 
Uii'J  u>  ir.i:  «;.;.:.  >  I. ■;•«■:>.■  ir -iuv>.-i  fr*  m  ^nim  (  |k  1'j9)  (SimouiB, 
.l-.rt.  '.'(J.  /'■-.,  ."••,  I'.'^'j*.  —  > '1i:t: 'ii  i«f  i-.4ue-su^r  saturated  with 
riili.iiu**.  ;r..I  :.-a:»'i  w::;.  p«.itash  after:.'!  L- ar^  is  o>loured yeUow  Aod 
r.-l.  (K-.'-.-liai--  ,/. /V-.v-'-i.  17,  1U<,» — With  f.yihi-iiidn^ac^  mpr 
l<*niis  hyiir>>*-li|.*ric  achL  a  i>maU  quanthy  of  carlxmic  acid^  and  an  am 
]i<jui<l.    (Hulitril.;  —  Caiic-sugar.  mtxeti  with  it8  own  weight  oldUMr 
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if  limey  becomes  heated  and  csplixlefl  aftx^r  a  foT,v  miniitoa  wiih  vivid 
leflagTatioii.  If  I  ok.  dilnridc  of  liiiK?  is  mixod  with  8  oz.  water,  aod 
I.  oz.  flu^ai'  is  added  tt>  the  filtrato^  tlio  liriuid  t*ecnnieti  hot,  and,  afttTa 
few  miiiulcs,  carbonic  acid  is  evolved,  tlie  bleaching:  ])nwer  disappears, 
pid  the  acid  \ii\n\i\  dopiwitB  a  little  oxalate  of  lime-  (Huuoult- 
Resfontonelles^  J,  Chim,  metl.  IH,  23.)  No  chlornfofui  is  thus  pvoduood* 
l^autard,  X.  J.  Flmrjti.'Il^  180.)  —  Chloride  of  lime  coni^ertw  fiugar  hi 
nnlkalim.'  Hi>lutioji  into  pecticand  lactic  aHds-  (Schoonljrodt,  Compt. 
Eni  52,  1071,)  Cniici^ntnitpd  Rf>hitio]i  of  cane-siifj^fir  t^oeomt-a  hoitted 
jrheu  iJiixi^l  with  1  pt.  tldomle  of  lirne  and  3  ptrt,  water,  and  yi*4ds 
romiic  acid  if  the  chKiride  of  lime  wan  ntjulral ;  e;^rhoific  acid  and 
Iratei',  if  it  omttiinfMl  exoesH  of  hydrato  of  lime.  (Hantiekt  N,J,  Phnmu 

I  9.  Ciuie-BiipTir  does  not  abaorb  gaBenusy/t/orjVfe  of  horon  unti!  it  is 
ieatcd,  and  it  tlicn  becomes  block.    (Bcrthelot,  N.  Ann.  Chim,  PhifB* 

I  10.  The  Bohition  of  cane-sugar  in  ww/<!r  partially  loses  it  doxtro- 
ptntrtry  |inwer  nt  the  common  toinjverattire  by  ntandiM^ ;  at  Itifll,  it 
loecs  it  entirely,  and  acr^nires  a  rotatrny  [>ower  tovvardw  the  Irft,  the 
pine-fiii^ar  boiiiji;'  converted  into  inverse  sn^air.  ( ^[au^leIle.)  Areord- 
■i^  in  Ibu'liatetter,  thiH  ehiin^i^^e  (Ur'k  not  oeenr  if  air  is  exchidod^  but 
pore  (piickly  in  pro|Kirtiou  as  the  air  has  freer  access*;  a<^cordin|jr  tt> 
BecliJimp,  it  is  only  a  coriscqxicnce  of  the  formatimi  of  mould,  and  is 
Bierefore  prevented  by  the  presence  of  creosote.  Aqucnna  Hnhition  of 
kugar  may  be  kept  for  weeks  without  alteration  if  protected  fi-oni  the 
kir,  but  if  exposed  to  the  air,  it  contains,  iiftor  3  days'  tracetj  of  inverse 
Bugar  wliicli  afterwards  hicreaae.  Wiien  the  air  has  easy  cxccbb^  aa 
■vben  the  fiujifar-golution  flows  over  broken  glasB,  Rcarcely  anytlung 
tout  non-ciystalUsuble  sugar  remains  after  so  short  a  time  as  3f>  boors 
piochBtetter,  J.  pr.  Chem.  20.  21).  An  aqueous  sohitiou  of  sugar- 
Candy  contaidinjg  Ifi^'i  ^niR,  jau^^ar  in  100  cc.  posecHHeJS  after  staud- 
|n|f  for  10  months  at  the  common  temperature,  only  22  p,  c.  of  ita 
original  rotatory  power;  after  a  year,  it  has  a  Itevo-rotatory  |>owcr 
equal  to  38  p.  c.  ui  itH  rin^inal  dextro-rotatorj^  power,  A  similai-  tiolntlon 
prepared  with  loaf-sugar  is  pnmewhat  more  etahle,  beeanHe  it  niutaiiis 
)fc small  qiiatiiity  of  lime.  (Maumeiit-»  duupt,  irmf.  iV.i^  1*14). 
I  Catie-Mug'ar  is  converted  by  very  Icuip;  hoiliaij  tvitit  ttyttrr  into 
[dexiro*  and  liuvo-g-lucose,  (Pclonzc  &  Mala^nti,  IS'UJ,  Ann.  Vfmn,  Phtfji. 
69,  416).  According^  to  Mala^wti,  lievo-gliieoHt!  (fruit-suK'«r)  is  thuH 
produced  at  first,  and  afterwards  changed  into  dcKtro-^lucoKo;  accord- 
ing lo  Bouchardatt  de^ttrn-frhK-osc  is  never  formed,  bnt,  after  lUJ  Ikmub* 
boiling,  a  non-cryfttallit*able  isyrup^  which  can  then,  eH]tpeially  at  110°, 
s  into  a  |K'cuhiir  hitter-Bwect  j^um-su^ar,  Aerordingtn  Dubnmruut'fl 
'experiments  {Vid.  in fr.,\>.2!f4,  —  Decom^msitionB  by  atid*.),  'l^*-*  fnrtnatinu  of 
dextro-  aiidli^^vo-glucoBC  unquefttionably  occurs  sinnillaneously,  aR  ia 
also  udniitted  by  Maumene  and  Bediamp. — ^  Thin  trauBformation  of 
<;iuic-wup:ar  takcj?  place  at  90" — 100**  (Thunard),  if  air  is  excluded,  without 
the  format imi  of  acid  or  of  colouring  matter  (Suubcirftn),  but  the  passage 
<if  air  through  the  boiling  solution  of  sugar  causes  rapid  decompOKition. 
(Flociistcttcr.)  SoliitioJi  uf  nugar  of  25''  B.  boiled  for  1  or  2  lii>ur«^  the 
^vap^mted  water  being  replaced,  contained  traces  of  transformed 
sugar,  perhaj>B  arisijig  i^rora  previous  formation  of  formic  acid.  The 
traosfoiTuation  once  begim  proceeds  rapidly,  an   acid   being  formed 
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^ids  do  not  senfiibly  increase  tbe  decf>mpo8iiig  action  of  water  at 
common  tompoi-nturcs  (p.  253)»  A  .Sf>  p.  c.  Bolation  of  canc-sngar 
tnixoJ  with  ^  of  itt^  weight  of  tart^rie  acid  was  not  completely  coii- 
erted  into  iuvei-se  suf^r  after  5  years,  (MaunveiiL',  Compt.  re»d,  39, 
17).  The  canc-HU^tr  of  lonmu-juicH?  (coiitaiiiing-  f]^  p,  c.  acid)  in  only 
ery  slightly  chanjji'ed  after  12  daya,  uot  more  tjo  than  vvlieu  the  fix^e 
id  IB  neatrahscd.  Tlio  acid  juice  of  the  apricot- may  likewise  bo 
ncenlrated  on  the  wator-bnth  to  half  Its  bulk  without  the  in^cmon 
innch  of  itH  cuive-suf^ar  (Buigrnjl)*  If  BohitiniiB  of  eaue-sup;'ar  are 
!ated  with  aohitioTiri  of  eqoiv^al^jQt  quantities  of  different  acids,  sul- 
hiiric  acid  eauMOrt  its  iiivcr«inri  more  fpiickly  than  tartaric  add,  and 
arie  aoid  mnre  quickly  tliati  cilno  or  than  acetic  acid,  A  hirij:er 
ontity  of  the  Hamc  acid  is  required  if  the  su^^^ar-aolntion  it?  tlibite 
lan  if  it  is  cotux'UlratiHl  (Buigju't),  S**  also  Persoy,  {Cfunpt,  j-tntL 
7.  lytjlj),  Biot,  A',  J.  P/iunn.  4,  3iil),  Bouduirdat  (,/.  Pltfirm,  21,  027; 
pr,  Chrm.  7,  73;  Ann.  Pharm.  ]7i  1^7*1)*  DcibLTeincr  {Ann.  I^hann, 
,  338) ;  Mitschcrlich ( A^  A  »n.  Ckinu  Phti$.  7,  2I3),  Pluquct  {BuU.  Phtxrm. 

NYhon  the  tranaforraation  of  eane-Hnp^ar  by  dilrite  acids  ImH  Inkrn 

ilacc,  further  boiUn^can»eft  coloration  of  the  liquid,  fnrmatitm  i»f  uhinn 

d  nhriic  acid,  and,  if  air  has  aeccfifl,  alwn  of  fMrnnc  arid,  wliik*  tfto 

niaiuder  of  the  su^ar  is  contained  in  the  Rotutiin*  ia  a  nion-  easily 

rmentahie  condition  (Malajruti),     Accnrdiii^  to  Mniiler.  ^-Incio  acid 

first  formed,  from  this  ajfojj^lucic  acid,  liy  t^ontact  witli  air,  and  ulmin 

d  uhiiic  arid,  ndxed^  if  air  iia.s  acce^a,  with  huniLii  and  hurriic  ncid, 

e  obt:iiuod.     The  acid  which  is  added  remains  thereby  unaltered  and 

n  be  regained  in  the  qnantity  that  was  itBod  (M^laguti), 

The  decomposition  takes  place  with  all  acidHj  but  various  tTiuantitios 

re  required  to  brirfg  It  about  in  the  sauie  len^^h  of  time.     The  solu- 

n  of  Kill  |)U,  Bujrar  in  i^OO  ptft,  water  bepns  to  deposit  a  precipitato 

tcr  35  hours'  bniting",  if  mixed  with  0*;i7^  pt.   anhydrous  Huliihurio 

d;  after  14  hours  wltli   2*4  pla;  after  0   hours  with  6  pis;  nfler 

lioiirw   witli  14*7   pt^.      Nitric  and    hjulrochlorii:  acids    net    in    the 

itr  way;  forevyry  1  pi,  of  theRC  acids,  li)  plrt,  oxalic,  raceinic,  tar- 

ic,  citrio,  or  saoi'haric  aeid — and  lf>  pts.  phoaphorie,  arsenic^  phofi- 

horfms,  or  arse niouw  acid, — are  required,  (iMulagulit  jIh/i.  Chm.  Phns, 

%  407;  J,  Pfuinii,  21,  44^!  Ann  P/uirm,  17,  52;  J,  pr.  Vhrm,  7,  \>sh,) 

On  heatin;^  50  pts.  water,  1  to  .'>  pta.  oil  of  vitriol,  and  \i\  to  i?'.l  pt^. 

ne-PUfi^r  for  a  few  rninutcH  in  ti  Wiiter-bath,  a  dopowit  of  uhnie  actd 

formed  (Bourliardnt),     Tvaii«fonned  cane-sugar,  heated  with  -^  pt. 

of  vitriol,  yields,  after  a  fewminnteft'  boihng",  a  itrown  liqnirl,  which 

avcs  bitter-sweet  niolasRcs  by  cvaiioratinn,  csLnnol  tie  decniifrised  by 

ninml  charco»l,  and  is  nnerystulhsable   (lioiichardat),      Sohjtiou  of 

rane-8'i^ar  d^w^n  not  lone  the  rolatory  jxjwlt  jweuliar  to  itiverBo  auH-nr 

until  boiled  for  ir»  or  20  bi>nrB  with  dilute  Kiilphurio  acid,   and  then 

cpriE*it«  noich  lch8  uhuin  itithe  first  few  dayKtIian  later.     Kit  be  Ixiiled 

i(h  n  small  quantity  of  add  until  a  deposit  forum,  and  tlit«  be  filtered 

a  lar>j:c  quantity  of  uhnic  acid  separates  hi  the  cold  after  a  long 

imc,  but  no  nlmin  ;  the  latter  body  must  therefore  l>e  btruK  d  from 

the  nlmic  acid  by  boiling.     By  S4  hours'  botlirig  of  40  grnis.  yug-ar- 

qandy   with  120   grmw.  water  and  2  grnia.  anhydrous  flnl]>haric  acid, 

|;t  gmi9,  nlnnn   and  ulmic  actd^  and,  in  contact  M*ilh  air^  4'47  grma. 

lonnie  lu'id  can  bo  oblahu'id,  while  all  the  rust  of  the  8ujti:ar  ri-maina 

ID   solution  in  ft  raoro  caeily  fermentable  condition   (Malagnti)»     U 
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nnd  ixinneqnem^y  aba  Hw  Jggiinyonitioa,  Mist  uclw 
iBitxBnadacKnfeaddB^daiioC|xvTvnt  the  frmnillw 
of  auoU,  nikd  in  mnnj  ones  Uie  deoanipoaitinn  of  nolntioo  of  ca»s 
goes  on  mtftflc  tifiify  m  tbetr  fnmtoot  thnn  withovt  then,  if 
of  cnpc  — gnr  «iia  aiied  witk  nevdiml  nnd  neid  «iipK*^  ^ 
and  ooe  drop  m  cnoMili^  wto  Idnnntaaa  of  mnvkl  or  deocwnpaittin 
piftoe  hy  standing  bal  onoaote  htm  imH  |i(>wor  to  anv»t  tbr 
foraint«ciB  of  nioqld  whim  it  ban  onoft  begna,  la  tbo  ease  of  tarn 
ialtSf  a  fiomme-r  u-fflfn^rat  ure  seems  to  be  raqnired  for  tlio  flaniapmitinir 
n(tr<<fi,t?ri'm«  mould  mtU  organic  acids  nmx  from  the  deconpoidM 
iUcU,  but  till?  latit^r  are  aot  formed  ia  such  quantitT  tk«t  lb 
dimliiiflhed  rr»uit«*ry  [.lOwer  of  tbe  so}utk>a  can  be  explained  ty  tW 
diininiitioa  of  the  (|uauuty  of  mi^ar.    (Bdoham}^  X,  Am^,  C%na.*iV^ 

8u^r'»nlutionif  which  contaiQ  alkaline  cuboottU%  nnlphatw,  ^ 
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cWoridee,  behave  llko   pure   soliitiona  of  sugat'i  when  long  kopt  or 

boiLsL  but  tlic  cr^'stalllsatitm  oi  tbc  sugrar  is  impeded,     A  sulutiou 

poiitaijiirig  2  pts*  cliloiide  of  sotlium  nr  ctiloi'ido  or  calcium  to  100  pis. 

iie-eug-ar  cannot  bo  made  to  crystallise  except  when  the  salts  liave 

a  roinuvod  by  anirnal  charcoal.     Alkaliuc  nitrates  aud  Bulphatea 
y  crystallise  out  from  tbe  aohitiot*  of  sugar  wVieu  they  are  present 

largxi   qaautitics,  but  part  fonus  a  filimy  masa  with    the    sugar 

ochstcttcr,  /.  pr,  Chem.  29,  2G). 

Dry  cauo-su^ar  ie  not  altered  by  l>ein^  heated  in  a  sealed  tube  to 
100"  for  aeveitit  hourti  witli  chlnn'dc  of  aodtum.  chloride  of  strofHmm,  or 
chloride  of  barium  ;  but  addition  of  a  gniall  quantity  of  water  occasions 
the  formation  of  inverse  sugar  more  abundantly  than  it  would  bo 
farmed  in  preaeucc  of  water  alone.  The  Bame  transformation  takes 
place  quickly,  the  mass  boiii);;  blackcued.  wilh  sal-ammoiiiac  aud  a  small 
quantity  of  water,  but  not  with  chV^^ide  *if  potassium,  chloride  of 
fiodiiim,  or  ttour-Bj>ar.     (Berthclot,  N,  Ana  Cftir».  Ph^s.  38,  57.) 

13.  Cane-eugar  dis^tilled  with  phosphoric  acid  (likewise  with 
Iphuric  acid  or  protochloride  of  tin)  yields  formic  acid  and  a  volatile 
(furfurol?)  {Emmet  J.  pi\  Chenu  12j  120).  —  Anliydrous  phosphoric 

ud  dfx?s  not  attack catie-sugar  until  lieat  ih  applied  ;  it  then  blackens 
with  evolution  of  formic  acid  and  furm  at  jo  a  of  hmnus-hke  bodiea. 
[andtke,  Pharm.   Zettschr^  18&0,   37  ;   Lieb,  Kopp,   Jahresbet;    18i)D, 

14.  Canc-BUgar  covered   with  cold  oil  of  mtriol  becomea  brown 
ithont  evolving  snlphm'ous  acid;  the  mixture  is  completely  soluble 

water  without  separation  of  carbon,  and,  after  neutralisation  of 
lO  sulplomc  aeid  with  chalk,  filtration,  and  evaporation  to  dryuesH, 
ield^  a  dark  brown  residue  coiUaiuing  sulphur.  (Hraconnot,  Ann. 
[tAim*  /*%s»  13,  ISy,)  Oil  of  vitiiol  produces  with  cane-sugar  the  earns 
>lack  acid  as  that  formed  from  raccraic  acid  by  alkalis  and  also  sacchaTO- 
lulphuric  add,  or  a  similar  compound.  (PcUgot.)  If  the  proccKs  is 
;ated  at  the  right  moment,  humous  substance  iB  also  formed.  (Houl- 
lay*)  The  tiJtratc  obtaiiveU  by  mixing  cane-eugar  with  oil  of  vitnolp 
^^Uution,  and  neutralisation  with  barytii,  contains  acetate  aud  formiate 
^pif  baryta.  (Herzog,  JV,  i?r.  Arch.  ,00,  2UD,)  If  a  porcelain  plate  ia 
Hkaoiatened  with  a  solution  of  engar  in  iJO  pts.  water,  and  heated  by 
HSteam  to  lOa"" ;  very  dilute  bmlphuric  acid  dropped  tipon  it  causes  a 
^^)lack   mark,    or,   if   the  acid  is  very  dilute  indeed,  a  green  mark. 

(Ruuge,  PotfQ^  Z\i  517.)      It*»ng8  employs  tliu  re-acllim  for  the  dutectiioa  of  fr« 
^■iulphiuic  «dil  jind  of  eupr. 

^M  When  cane-Bugar  is  heated  with  oil  of  vitriol,  sulphurous  acid  ia 
^■toroduced.  10  grma.  cane-sugar  warmed  with  40  grmg,  oil  of  vitriol 
Hjroths  upi  blackens  and  yiekk  1  litre  of  gas,  containing  carbonic  acid 

aud  carlwtiic  oxide  m  equal  votumee,  aud  a  BoUd  residue.     (Filhol, 

JV.  J.  Pharm.  6»  100  ;  /,;»'.  Chem,  3(5,  60.) 


K 


15.  Concentrated  h^di^chloric  acid  acts  violently  on  cane-Bugar 
and  cbarH  it.  (Uoullay, /.  PAurm.  IG,  172.)  Powdered  sugar  fllowly 
absorbs  hydrochloric  acid  gas,  and  is  converted  into  a  brown  strongly 
Bniellbig  compound  from  which  oil  of  vitriol  evolvee  hydrochlorie  acid 
gae,     ^  Bouillon- tjagrange*) 

1$.  Cane-sugar  minted  with  cA/ora/e  of  potash  explodea  whea  ettviKk. 
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wilh  a  hammf  i;  and  dcfiagraU-a  wlicn  a  drop  of  oi)  of  ▼itriol  ia  let- 
upon  it.  (Bouilltm-La^TniigL'  &  Vofi;d.)  — A  niUttir*'  of  ]  |>t.  cant*- 
sugar,  1  pt.  prussiate  of  potafib,  and  2  pts,  clilnrn'tt-  of  i-'--^! 
(Aiigeiidr<f,  Phann,  Cmtr.  1830,  215),  <»r  l>otter  of  23  pis.  caij<  - 
23  pts.  pruasiate  of  nntiiHh,  and  'JlJ  pts.  chlorate  of  |H»taHli.  coriMiini'  > 
white  g^unpowdcr,  wiiich  oxpliulott  by  a  Bpnik^  and  inuy  be  imcd  irist*?a<l 
of  common  ^nnpowdtr  for  fire  arnm  arid  blasting.  (PohK  ^■'  ' '  ' 
Ber.  41,  G34";  Chem,  Cmtt\  IStil,  2m.) 

17.  Fumiiig-  wiri7C  fftTJj  ooiivcrte  caae-augar  jiilo  nitr-i  -(c. 

(Sobrcro,  Cmupt.rtmi,  2i,  247.)  From  ita  flolntion  in  fumii*^  ...w,.  <*dd 
it  is  precipttut^d  an  iv  nifro-compound  by  ail  of  vitriol,  but  wot  by 
water.  (Dumontu  k  M^nai'tl,  CompU  vend,  24,  390.)  Hmicc  bIm  BncoKnei 
obtained  no  Kyloidin.^-Iiunieraed  bj  nitro-siilphitric  aeidf  it  is  L"Oiiv«riei! 
into  iiitro-Ra*:c'har(mr,  wliiLh  S(ii>n  sepamloa  as  a  fniij^h  rnasH,  wj 
tUo  acid  sohitioTi,  wbiclj  is  not  |fredpttable  by  water,  rotainn  a  U 
laHte.  (Sdioidn'iii,  P'>iJ'j*  70*  104,)  On  adding  tn  nitric  ucid  (ji 
fttired  from  3  vol.  rfil  of  vitnol  and  2  vnl.  nitric  add  of  Kp.  ^r.  1*5, 
i  of  ite  weijrbt  or  moro  of  powdorod  safifar,  without  coolin^r^  ami 
heaving  tlif^  mixturu  io  itsttli,  it  took  fire.  (Reinacb,  JnhrW  jn\  PharvL 
1(5,  102.)  ^ 

Caiio-««^ar  heated*  %vith  nitric  acid  of  wp.  gr.  1*3,  or  with  still 
dilute   acid,  is  decompOHod,  with  evolution  of  nitrogen,  nitric  *>3 
fd(ri)ria  acid,  priisaic  acid,  carbonic  and  acetic  acids,  and  furnialioi 
Hacuharjc  and  osalic  acids.     According  to  Erdmann's  experinicnis, 
taric  acid  is  also  formed,  and  according'  to  Sicwcrt,  also  caf«f;otiir 
(bop  p,  2:^9).  —  When  8  ptfl.  nitric  acdd  are  poured  u]K)n  1  pt.  canf-si 
at  31",  the  li(inid  around  the  sugar  becomes  red  in  a  few  miiirile* 
17^"  \i  becomes  jiale  yellow,  and  at  44^  the  Rugar  dcliqtjefico*  1 
yellow  layer  under  the  clear  coUmrleaa   acid.      At   56^    the  li< 
becomes  yellow  and  evolves  iiitrotiH  acid;  it  djirkens  as  (lie  hei 
increased,  nntih  at  S/'^"*,  it  is  npaqne»  and  ihen,  wilh  ftolrjt! 
nitrouw  acid,  again  Wcomce  colourleas.     The  tcniperaltire  ot  a 
tnre  heated  to  this  point  riseft  spontaneoufily  to  i\'lo''.   fSehlefttni 
Rtipa-t.  74,  24.) 

By  the  action  of  3  ptfl.  nitric  acid  of  ep,  ^.  1-25  to  1'3, 
tenifMTature  not  exceeding  50',  ficarcoly  a  trace  of  iixn lie  acid, 
large  quantity  "»f  emxhancaotd  i«  pHwlnced,     Cane-sngar  T^        ' 
8^  pis.  tiitric  acid,  until  piR  begins  to  W  given  off,  then  c 
nnd  Ici'pt  at  thw  teni[ieratnre,  yields  nearly  11  p.  c.  of  iIh  wi 
hcutnd  ftficcharate  of  jvntash.      (lleint^,  Auh,  Phartu.  51,  185, 
Akmi,  Hrr.  \^h>^.  4IU;  */.;>»■.  Chrm.  74,  474.}  Furmrrly C^«ii.  PAant. 
Erdmonn  utiteH  that  tie  bad  obtained  Urtaric  nnd,  but  nftrrwurdif  {J,  pr^  CAfM.  I&, 
Wltlulrcv  tht«  fltntfm^tit.     6iiiP<r,  howrrtr,   "LiAtV^  (A»n,  fltarm.  113,  1).  hm«ol 
Urtaric  ftctd  from  iii»nnit«,  Aiiti  HrhiUc  (/j^W.  A^a/f.  Hrr.  iHAfl,  28:1)  hu  obuiairf  tl 
fron  Moohnric  jund.  it»o  iUtcm«iit    «|*|iCArft  itfTvrlheWrM  to  ba  conrct.     Sm 

•ugM  p.  "jso,  and  MictKaric  acid,  xi.  &16.  —  Oxalic  ncld  w  formed 
when  HUg-ar  Ik  hciittHl  for  a  long  time  wilh  excesa  of  nitric 
cane-angar  \h  b'^led  with  increaaing  quantitica  of  nitric  iicid  of  s^ 
1*3**  and  each  pnrtifn  in  *'vii|w>rnti-d  to  the  sarno  IjtiIIc,  a  ts^t 
0jTiTp,  whicli  bccoin*;sc"htnn'd  tai  heating,  \b  obtained  with  2  pt»  iiiltii? 
lu'jd ;  the  Mime  mixed  with  iTVflnilH  of  oxalic  itcid  \n  otituiiied  witli 
4  pttt.  a4.-id;  wit!i  )0  or  12  ptn.  acid,  iiuthiiig  but  (TVhtaU  of  oxaHc  ai^M* 
UM"  li»  I'H  or  (U*  p.  c.  of  the  8agar»  and  wtthuut  any   ttltekv 

Hir-.  ,  arc  obtained.    (Hchlcaingcr,  RfpcrU  74,  27,)  — The  ilant 
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niot1)er-lc3%  wliich  remains  after  seiJarating-  the  oxalic  and  Sftccharic 
Ot-ida  fnrmed  hy  trcatitif^  caiie-HUgar  with  t^oiOTHDrcial  uitrii:  acMJ,  von- 
i&Jfis  casnont'c  (tci'd^  which  may  be  precipitated  by  sugar  of  lead.  This 
CompoiHid,  whftn  flp|iarated  from  iIb  lead-salt,  forms  an  uncrystalfisuMej 
rcddisS  syrupy  whusG  aqneous  solution  produces  a  metallic  mirror  with 
emnioiiiaca!  nitrate  of  silver^  is  precipitat<.'d  by  excess  of  baryta- Tvnter, 
['And  when  mixed  with  ammoiiia  and  chloride  of  barium  throws  down 
'hJte  flocks  of  cassoiiatc  of  baryta,  containing  C*''H*Ba*0'*.  (Sicwcrt 
^eilscJir.  /,  d.  ^e$,  Naturw,  H,  337 ;  abstr.  Koj^'e  Jahri^bcj\  185i),  548.) 

18.  In  c*in tact  with  moist  or  aqiieoufi  a/'SCTUt:  a^w/,  eaue-sngnr  dcli- 
[qn€*j!cor4  in  a  few  hours,  even  in  the  dark  and  when  air  ]&  exchuled,  to  a 
[symp  whic'h  is  red  at  tirst,  but  after  14  days  becomes  rod-broivn,  and  at 

tt  Mack-bri>wu  and  evolvcB  a  srneU  of  acotic  acid.  Part  of  the  arsenic 
id  is  thus  convcrt^'d  inUt  arfienioiiK  acid  and  part  of  tho  adgar  into 
;I«cose.  (Klsncr,  Svhtf.  bd,  348,-01,  230.)  The  reduction  of  th« 
LTiicncid  ia  not  essential ;  on  the  one  hand,  huinuis  seems  tn  be  pio- 
luced  by  the  eiimiiiation  of  water,  and,  on  the  other  hand,  glucose  Uy 
fixation.  (Schweig'gcr-Seidel,  Schtu.  tH,  356.)  The  rod  colour  is 
toe  tci  the  formation  of  humus.  (Mulagiiti.)  A  liry  mixture  of  augav 
id  arsenic  add  dditjnesees  in  drj^  air  over  hydrate  of  time  toured 
tass,  wliich  bccomea  l^laek  after  a  few  days,  (Rouchas,  J,  Plurnn, 
[7,  llfi,)  The  red  solution  g'ivea  a  i-ust-coloured  precipitate  witli 
le-water.  (Baiunann,  A^.  Br.  Arch,  37,  47.)  A  solution  containiu(^ 
pt.  cane-sug^ar  heated  in  steam  for  a  few  secondis  vinth  »  1  p.  c. 
llution  of  arsenic  acid,  becomes  red  at  the  margin,  and  on  evapora- 
lon  leaves  a  bnglit  red  spot  (Eisner,  Po^ff.  47,  ^8K)  Arsenic  acid 
tdod  to  aolution  of  cane-sugar  drjes  not  prevent  the  formation  of 
lould  Qitd  the  consequent  decomposition  of  the  Bngtu"  on  standing  j 
irseiiic  acifl  and  creosote  together  only  prevent  tfie  decomposition 
FrotQ  beginuiiigf,  they  do  not  arrest  it  wbea  once  be^^.    (^Bcchamp.) 

alia  p.  2&6. 

19.  Cane-sugar  heated    for   eome  time  with  aqueous  mmic  add 
jYolves  carbonic   acid,    aud   forms    oxalic   acid  and  a  }>oculiai'  acid 

rhoae  ammotiia-sait  ie  soluble  in  alcohol.  (Buttlerow,  J,  pr.  Chart, 
i6i  274-)  —  Cane-sugar  rcdu&i^  vanadic  ncid  to  Tanadie  oxide.  (Iler- 
ius.)  d 

SO.  A  tfiUtiirc  of  cane-engar  and  o:caJic  odd  moiBtciied  with  water, 

jliqnesres  in  the  water-bath,  to  a  colourless  syrup,  wliich  afterwards 

_*cotTiP8  brown  nnd  lastly  black-brown,  and  yielda  to  water  fruit-Bu^ar 

ind  glucoee,  wbilea  l>ltu'k  residue  retnanis,  coiitaininir  Gl'fi7p,  c.  c.irln, 

[4-48  hydr.,  and  33*65  oJtyg:.,  answering  to  the  fnrmrda  C^U^'^O"  (eul- 

^Ciilation  :  Cl'54  p,  c.  eart>.,  4'27hydr.)  and  rcKcmbling  Mulder's  huuiin 

*toore  closely,  Maumcnes  caramelin  (p.  3G2)  (Knop,  Chrrru  Crntr.  IftHfi, 

"  sT)].     A  li'lth!  carbonic   acid  Cf^capeft  at  the  same  time,  and  formic 

produeed  hj  the  decomposition  of  oxalic  acid,  not  of  the  sugar, 

?«  over  with  the  aqueous  vapour  (together  with   oxahc   acid). 

'an  Kercklioffj  /.  pr.  Chcin,  69,  4§  )    See  nlw  Diiberdacr  {Ann,  Pharm. 

21*  Oane-fiugar  heated  to  ltH)°  nr  120°  with  acrf/r,  bvtipic^  &m:flii*j 
ft  *ifierk  avki^  y'lMut  w'\{U  elimmatioii  of  water,  productts  reeemtiliiii^ 
IO0C  obtained  from  glucose  under  the  some  circumetauoeft.     T«rtyrvi 
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mid  fae»t«d  witk  1  at.  aae-«ttgmr  jgms  Bt^tlteiol's  o^dt 
<r«rML  (Berdrio«,  X^M.  C%^  IV^  34.  7d.  —  ^  99  i  OUm. 
3,  i57,  tn  Mid  29^)  A  ni&tai^  dl  eaae  wig»r  and  «Mecn^  «cd  « 
alcnic  pnjportioBs  nrite  to  «  dark  brown  qrmp  at  IdO"*  — 130*,  aal 
jidds  a  rMMiiiMiaiwI  of  gaociuB  acid  with  ginoooc^  w»t«r  being  sK  Enl 
(vwi  TrrwfVa.  JE«ff|p'«  JaJrwier.  1858, 


i;t^},«» 


nr-] 


23L  When  «■»««  far  k  paand  over  cane-sag^r  irliicfa 

U0°,  bat  aoC  ao  stmogiy  a«  to  deooinpc«e  It,  water  nA 
of  amwaniiia  eaca^  wtOe  liqaid  and  oiaolable  imbataDM 
■  the  zcaidae.  ooBtanaip  10  p.  a  of  aitfogm  not  pnaavMit 
hj  aqoeoaa  aftalis.  TVae  bo£eft  ai^  not  focnked  at  190\  (P.  TW^ 
tutnL)  Cane-snftar  bettaras  &ke  ataieh  {p.  $7)  wben  haaied  vid 
aqiBeoas  annaocua,  (Sdiitseiibergrer,  ZpAkAt.  C3L  Pbnk  4«  €3u) 
Sec  ■!»  Schwbwil  (ftiiff.  r«a^  S3.  I07t)  «kt»  ■tate*  ikM  lie  i 
fam^cKte  gf  ■■iinnii    vftth    tW    mA  ai  pliP  if  hiric    H«l«    a 

B^bcatiBireqmlpaitBof  Gaiie-aagarEyrDpaiida<|a<«mi»  ammonaa 
■ealed  tabes  to  180°  for3dor40hoim,a8ohible  and  n 
■nbetaiioe  ax«  obtained.  Tbe  latter  can  be  totfaer  de^.-  ; 
ahoffetber  four  black  or  brown  bodlee  am  fonDcd*  Ataiitig^  Uua  ii* 
prodikct  soloble  in  aloohol,  iaaoloble  in  water,  or>nt«taing  65'64  ^  c 
cark,  6-05  b^dr.  19-3$  tutx^  and  $-93  oxyi^^  acoardmg-  to  Tbcairi 
C*M^^O*.  AnQtber  prcMkctt  wlucb  is  ii^oluble  in  water  and  k 
aloohot,  but  soluble  in  adds,  contains  54-26  p.  c  carb.,  9*34  hj^ 
18-78  nitr.,  and  21-e:^  axT^. ;  Tbeitard  aam^Ti^  to  it  tho  fora^ 
C«X»H»0*.  (P.  Tlienatd-'^ii/i,  &<c.  CAwa.  /*ar«,  1861,  13  and  tt: 
abetr.  Coin^.  rmil,  52,  444  ;  E^.  Chim,  pm%  S,  207.) 


S3.  Catie-sugaj  healed  with  pott$mmm  or  jodtraai   {a 
T^ith  f^itit  eTolutioQ  of  liglit,  into  c^iarooAl  and  alkalL     (Oav-l 
TLtiitard.) 

A  mixture  of  cane-engBT  with  4  or  5  fita.  potmk-ijfdraU  atkd  a  wkA 
qnautity  of  water,  becomes  at  firet  brown  when  boated,  bat  is  afl^ 
wards  decolorised,   evolves  hvilro^Q,    and   then   cootaiaa  a  lM|t 

Jniuitity  of  oxalate  of  (wtash.  (Guy-Logctac,  Ann,  CSUat.  Mj».  41,  lAi 
'offff,  17,  171;  Schyr.  5A,  87.)  100  pfs.  caoe-eiugar  yield  S^-l  i*^ 
oxalate  of  lead.  (Bacbner  k  Herbei'ger,  Rfpert,  38,  189.^  —  If  cao^ 
sugar  is  added  to  hot  couoentrated  potash-ley  (such  as  woold  aoUiy 
on  cooling)  to  the  extent  of  A  tbe  weight  of  the  potn  *-  *  -  '- "v  •'- 
mas6  becomes  tffown,  evolves  uydro|^n,  gives  off  an  a 
canunel,  becomes  thick  after  a  few  tuitiute^  ftvths  ti|>  unui  \uc  ic^rvr 
colour  haa  disafmeaz^  and  siiUdifies.  The  mass  yii*WlA,  on  ditftiDtlMa 
with  dilute  Bulphuric  add,  carboaic  acldt  formic,  acetic,  and  nvtaoftir 
acids,  and  de^tosits  binoxalate  of  potash.  Tbe  sagar  is  in  tbk  caf* 
deoompoBed  into  earbonie  aeid,  acetone  and  mctacGtaaMiy  tlte  Wit  d 
which  yit'Mt^  j>Ft:)pioriic  acid,  while  the  aoetono  Yields  fidrmic  Bi' 
acetic  ucids.  Roth  are  at  last  pttrtially  convertod.  into  oxalc  aoi 
(Gotllieli,  Ann.  Phurm.  ;c>.  129.) 

Canr-Bii^r  doea  intl  iH-eome  stvisihly  brown  whon  bojkd  Trir** 
potofh'tnf.    (Rjtillav,  J,  rharm.   HI.   172,  —  Chevalier,  •/.  OIn.  «^ 


18,  47L)    ±^i>lutit>ij  (if  BUgarbeatcd  wiUi  putiirih-lev  to  ^'  and  Ihtf 
neutrftlij»ed  with  acid  does  Dot  ngido  iho  whole  of  lU  rotutory 
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[vhich  is  still  further  diminiehed  when  it  is  boileii  or  ovaporatod  down, 
(Mrchaelis,  J»  pr.  Chan,  f)!!,  423.) — ^Wheu  cane-Bupar  is  hniled  far  a 
.long  time  witli  <a  small  niiantity  of  pntash,  out  of  contact  with  air,  the 
^tasli  becomes  fiatuni tod  with  nlrnio  acid;  if  air  has  ai^coes,  formic 
jj^pid  is  also  pixjthiced,  (Miihiguti,  Aim*  Ckim,  Fh^s,  59,  420.)  —  Car- 
Bbnatc  ctf  fHttoHh  dooa  not  diminish  tho  rotiitory  power  of  eiigar  when 
Seatt'd  to  88%  but  when  boiled  it  d'H-e  so  Xo  a  kss  extent  tiioii  caustic 
tpotash*  (Michaelis.)  By  boiling  solution  of  cane-sugar  for  72  hours 
tirith  ^  jiL  ciystalliHcd  carboaate  of  Boda,  an  acid  black  liquid  is 
Sonned  poascesing  Iscvo-rotatory  power.  (Soubciran.) 
[  When  a  mixture  of  cane-Hugar  and  inverse  »ugai'  is  boiled  for  a 
Hew  ni(»mentB  with  caurttic  potash,  the  mass  becomea  coloured  brown 
nud  black.  After  fiaturutiou  with  carbonic  acid,  basic  acetate  of  load 
[precipitates  from  it  iicarly  all  the  colouring  matter,  but  no  crystals 
pan  be  obtained  from  the  eligbtly-co loured  aolution  which  contaiuB  the 
■ffhole  of  the  cane-sugar,  no  doubt  because  the  products  of  decom* 
^■tition  of  the  inverse-sugar  prevent  the  crystallifiation  (Buignct). 

[  24.  Solutions  of  cane-sugar  mixed  with  hjfdratt  of  time  exhibit 
[greater  staUHty  when  boiled  or  long  kept  thwi  pure  aqtieouB  B«gar- 
iBolutions  (Bouchardat,  Houbeiran,  and  others.  Comp.  p,  253)*  Hence 
[the  following  obsen'ations  arc  perhaps  to  be  explained  by  the  impurity 
[of  the  8ijgar  cmptoycd.  When  the  compound  of  lime  with  cane-sugar 
■ftdiasolved  in  a  small  quantity  of  water  and  exposed  to  the  air,  the 
Htte  Boparates  out  as  carbonate,  and  the  liquid  changes  to  a  white, 
Rastetcss  paste,  aolnble  m  boiling  water.  This  solution  does  not 
[c4>Ioar  iodinCj  gives  £k  slight  turbidity  with  oxalic  add,  and  is  pre- 
fcipitatcd  by  acetate  of  lead,  bichloride  of  tin^  and  alcohol.  It  leaA^es 
fon  evaporation  a  ©olid  brown  mass  which  retains  its  solubility  iit 
-water  {DaHiell,  Anu.  Chm,Phys.  10»  221).  Braconnot  found  in  aqtieoUH 
[aucrate  of  lime  wliieb  bad  been  kept  for  four  years,  a  deposit  of  oxalate 
ftnd  malate  of  lime,  and  ii*  the  solution  acetate  of  lime  and  cane-sugar, 
[but  no  gum  {AnTt,  Chim.  Phifs.  G8,  337).^ — -If  ft  Bolution  of  cane-sugar 
[fmpersatRrated  -with  lime  is  allowed  to  stand  for  a  y^nx  m  an  air-tigbt 
[irottlc,  the  excess  of  lime  contains  neither  oxalic  nor  malic  acid.  After 
[lemoving  the  dissolved  lime,  evaporating  and  rcdissolving  in  alcohtd, 
[cane-sugar  cryatalliBeH  rmt,  whilr  melaBsic  acid,  saccharic  acid,  and 
[uttcryBtallisable  sugar  remain  in  the  rnothcr-liquor  (Brendecke,  K,  Br, 
VArch.  29,  75;  see  also  Berthelot  p.  251). 

I  Wben  an  intimate  mixture  of  1  pt.  cane-Rugar  and  8  pta.  quick-lime 
IB  heated,  a  violetit  re-aetion  takes  place,  as  the  sugar  gives  up  water 
to  the  lime,  contininng  even  after  the  mixture  is  removed  from  the  fire ; 
no  gae  is  evolved,  but  u  brown,  oily  mixture  of  acetone  and  metace- 
ti'»ne  passes  over.  (Fremy,  Ann.  Vhim.  Phifs.  60,  5-)  The  same  pro- 
ducts are  obtained  in  gi^ator  abundance  with  3  pts.  lime  to  I  pt.  sugar. 
(Gottlieb,  Amu  Phfinn.  50,  5.) — When  cane-Bugar  is  distilled  with 
Moda'iutu:^  email  quantities  of  ethylene,  propylene,  and  arnyleue  arc 
obUiiied.     (Berthelot,  Inst.  1857,  2G9  ;  Kopp's  Jahresber.  1857,  42G.) 

When  ainsiderable  quantities  of  cane-8cg!ir  are  heated  with  3  to 
8  pts.  qnick-lime,  combuHtible  gaeee  are  evolved,  and  a  liquid  distillate 
passes  over,  containing  acetone,  oik  of  the  formula?  C^*H"0',  C^n'H}*, 
C"*II"t>*,  and  C"H*1>',  a  small  quantity  of  reBJUj  aiad  substances  Bolublo 
in  potash-ley.     (It,  Schwara.) 


m.  \mr 


iL  tS  ?  Kr.) :  iliBk 


trill  il   villi 
r^'Mp.c.  C  10-49  H..^ 


M  C«a  aft 

CH.8di 


>  dbmfcR^  fr«H  fftm  rf  fMtwH   i^d  thit  «r  ■nil  J I 
JUad,  Brr,  ^,l^i  /.^,  Ohm,  51. 374). 

26.  Cftii«-««gmr  •oloAioB  ImaM  with  Idwp  ftvtpote  •f  biMnA,  doM 
not  aber  tt»  or  mtit^  girm  h  a  luok  jfuBcvtdi  eoloor* 
JMri.  pr.  Fttmm.  f%  2$.)— 26.  BotM  with  ORteM  ^  m 
«ir  ft  lz«ce  of  carixNMB  adei    (Pewiikr,  /.  Maw.  3,  50&) 
cleftrvaxtim  al  caae«fagu^  and  aqoaooa  jv««odUii 
acaM  tube,  depoaitB  a  wliitc  prorirttala^  wttliovt 
In  contact  with  tlw  iv.  it  tnnifl  bnyira  after  aooie  boim»  aad 
aaodDurofcaiaai^    (fi^cbamp,  iT.  ilM.  OUa.  Pfty«- M,  S&V 


28.  When  an  aaneow  aolatkm  of  1  pL  cane-aagar  a:L '  * 
£-hyiitat«d  hkMorA  «/  lu  is  eraporatcd  to  ilnrDaaa.  : 
licatcd  to  120"— 130*,  it  bl)u:kena  and  is  oin^ '      ' 
fsftraineljn  (T'n'O.     Thin  bUck-browii  iauwa< 
dilate  acid*f  a&d  si'-  '  !lif(-rL*ut  from  G«li^' 
fr*^  sugar  by  a^^  '   7  al,  water:  C*". 
(3faimiem%   Comjft.  rutd.   aO,   3U,   447;  3^  4;£2.)     WnU  ik 

).  a  brown  substance  pculi.i  >'  in  water  is  prodacai 

I              n  nuxture  of  caramclin  an<3  >■  ^  -iU^HT. —  TUi*  re-acti'* 

i>i  applied  by  Maumcuc  to  tlie  dftoc^timi  uiid  luttiiuattua  ul  sogar;  bit 
all  carbobyflralcs  bi'lmvc  in  the  name  way. 

29,  WbcTi  M<  ctymptmnd  fif  mnt-^ufnr  tr^A  rtjvf^  f%ff*^  {9  hga^d  6t 

thn<?  b'vTirw  to  168%  UK'  re«hiue  de<-.  '- - 

■  tnitiHjinn'ii!  nr>ii-RaluJifviii^  bjrwj'  i-^ 
i  .    !!♦.  \\'I.\     Sr-b.V.w.    \Vhfn   mnitni) 


ia  tA. 


90-  Setqviehlorkk  of  irt^n  is 


rcdi 
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with  caiie-Biigar  solution,  without  evolution  of  carbomo  acid.  Ganc- 
BUj^r  hcaind  with  forric  oxide,  aulpliuric  acid,  and  water,  yit'lda  funulo 
and  carl>inic  acifb.  (HuuofeUl,  J*  pr.  Chem,  7,  44.)  —  With /rnb 
Usceiatey  cane-BUgar  wolutiou  givoa  off  a  emat)  ♦juEuitity  of  carlwiiic  add, 
Iftijd  deposttfi  fiirroug  <^jdde.  (Peeclfuir,  J,  P/iarm*  3,  608.) — ^  Whea 
|J  pt.  of  iodide  ofironj  1  pt.  cane-Bug^ar,  aud  4  i^tg.  water  are  evaporated 
together  to  drj'TjefiS,  tlie  residue,  after  sUitni'mg  for  a  week,  gives  up 
|r  portion  of  ii6  siiljatanco  to  water.  The  durk-browu  filtrate  contains 
iodide  of  iron,  but  is  no  lung^er  capable  of  fermentirjg  with  yeast.  The 
residue  18  a  blat^k-brown  powder  wliith  in  slowly  decoin|;t^)sed  by  hjdro- 
cbloric  ae.id  into  a  brown  »obj|jt>u  and  cinuanJon-bmAv^l  iloeka,  gives  off 
kwline  when  iieatod,  and  leaves  eliarcoal,  iifter  the  comlmstion  of  which 
rerric  oxide  remaiuB,  Suda-ley  withdrawn  iodine  from  the  residue  and 
raves  a  niLtture  of  ferric  oxide  and  cliarctml*     (Frickbitiger,  ISeperL 

>5,  2ia) 

51.  When  a  strong'  solution  of  cane-eugar  is  boiled  with  a  few 
lumps  of  potash,  then  diluted  with  water,  and  nitrate  o/colfaii  added, 

beautiful  violet  precipitate  is  formed  whidi  turns  greenish  on  etaud- 
ig.     The  presence  of  grape-sugar  prevents  the  formation  of  the  prc^ 
Cipitatc,    (Rcichj  J,  pr,  Ckem.  43,  72.) 

52.  With  Cnpric  *Sa?^ff.— Cane-sugar  solution  left  in  contact  with 

Hjirii)  hffdi'atf  if>r  a  week  in  tJie  cold,  neither  alters  itff  ci:»lour  nor  givea 

>ff  carbonic  acid ;  l>ut  after  from  4  t^i  G  hours'  boiling — the  water  wlitch 

rVTa|)oratefl  being  replaced — cupiTuiB  oxide  begins  lo  form.     (Bnsch, 

nn,  Phfirm,  4,  (UJ.)     Cupric  hydrate  preservce  its  colour  when  left  to 

^tAnd  io  the  cold,  or  when  boiled  for  a  short  time  with  tiynip  of  cane- 

ir,  but  after  longer  bailing  it  gives  up  its  water,  turns  hrown,  and 

\T  two  houn*'  boiling  is  r*.'duced  to  yellow  cuprous  oxide.     If  the 

rnip  contain*)  a  trace  of  alkali,  the  cupnc  hydrate  dissolves  imme- 

liately,  and  it*  then  precipitated  by  the  sugar  as  cuprous  oxide,  this 

kolntion  ajid  precipitation  going  on  tilJ  the  whole  of  the  cnpric  oxide 

is  reduced,     (Utuiton,  T^mL  Ed,  M(t^.  J.,  IJ,   lf>4^)     When  ciipnq 

hydrate  washed  with  cidd  water,  is  boiled  with  cane-sugar  solution  and 

a'little  caustic  alkali,  the  colourless  liquid  filtered  from  the  precipitated 

ruprous  liydrate  containti  o:xalic  acid  (J.  J,  Pohl,  J.  pn  Chtm.  G3.  350), 

larbonic  and  acetic  acids.    (Becquerel,  Ann.  Chim,  Pays,  47,  5.).  Ignited 

lupric  oxide  is  not  altered  by  boiling  for  several  hours  with  t^olutiou  of 

Ljic-8Ugar,  btit  m  prcBcucc  of  lime  or  alkalis,  it  dissolves  aud  is  preci- 

itated  lis  cuprous  oxide.  (HunUjn.)  When  cupnc  hydnitfi  ia  heated  for  A 
lOrt  time  with  OLae-fiugarj  and  a  quantity  grpoUcb  uot  i^ulfideoT  fur  complete  aulvti«ni 
permaneat  green  cjilour  is  produced.  (Pglil.) — OatlO-SUgar  boilfd  witU 
[Ueous  cupric  sttl/tfuifii  throws  dowii  metallic  cnpp^:^  (from  which  aqueuus 
imooia  removes  a  browH-red  film),  while  a  email  miautity  of  cuprous  salt 
remains  dissolved.  (Vngel,  Schv\  l.'i,  102.)  The  concentrated  solu- 
tion of  equal  partfi  of  eiii)ric  sulphate  and  cane-sugar  acquires  by 
boiling,  a  blue-green,  dark-greeii,  and  finally  dark-brown  c*>lour,  and 
dcpi:)sits  metallic  copper,  after  the  removal  of  which  the  supernatant 
.li^tuid  again  appears  green.  On  boiling  the  hquid  for  several  houra 
thd  repliicing  that  which  evaporates,  it  becjjiiues  dai'k-hrowjj,  viscid, 
ntid  HtuvUs  hke  caramel.  (PohL)  The  solution  of  equal  jiartjsof  cupric 
niilphate  and  cane-sugar  yields,  on  addition  of  soda-ley,  a  precipitate 
m(  cupric  hydrate,  which  redissolvcs  with  deep-blue  colour  in  excess  of 
Uoda-ley,  and  is  precipitated  aa  red  cuprous  oiidc  when  heated.    (^Mit- 
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aciheiiidiv  Poff*  ^  40S.)  If  a  sufficient  oxce«9  of  aIk«H  U  prt«cMt 
tbt  blue  0ol«tioii  rcm&iiis  lUiAltered  in  tli^*  cold  for  ^vinU  daTV,  tai 
drpoeits  s  eakftll  qoa&titf  of  capnyoB  oxiJe  only  after  &i>me  vc^b. 
TKc  nediactirm  does  Doi  takae  plaee  till  &f  ter  fiomctiixiet  oven  on  bofiii^. 
(Tp?mmer,  ^sn.  PK^m.  39^  3G0.)  After  14  days*  standiag  la  cknl 
ves^ls,  it  depoeats  a  green-bloc  precipitate  and  copfooa  ooidb 
(Sotiwertfeger,  <Ur^.  pr,  i>ft«-w.  7,  292.)  —  When  canc-ragtr  s 
N^iK-d  with  cvfnc  dUoriJe,  the  tiqoid  od  coQliug-  depoeita  oapnoi 
cliloride;  &oai  ctfne  wkr^  tiotlimg-  b  precipitated  oo  boSiiig;  tat 
iSb»  liqmd  aftrrwards  yidda  a  ;^low  predpitafe  with  potash.  Rna 
€9fnc  acH^^  cane-engv  predfmtcfl  on  boilings  (slowly  la  the  ndi 
more  c|tik^h-  at  3€^  :  Foetoi,  /.  l*karm,  IS^  570}*  a  laq^  qtuuititt  ti 
o^scooft  ODOB  cxntainiiuMirganic  matter^  whilst  a  de1iqa<^ount  ngv 
r^Mfts  in  tibe  fiqwL    {Vc^;  Budmer,  ;svAur.  14,  224^)     aci^^ib- 

ttiAi;  of  tbe  boiiaf,  ft  iMill  quaCi^  of  carboBtC  mad  is  pvojved.  (Pevchifr,  X  f  A«m. 
3.  ^0$.)  After  hrif-Mfcuwi'i  boffins  of  1  pt*  Tenti^s*  48  pLk  »«ter.  ml  49  fte- 
vuga-,  tb«  *bofe  off  iW  t^fpm  m  prte^itMtM  ab  cnprQiu  ozHie,  iiifnilMi  wick  »  eol 
JcOf  HlAk  ia  ntv.  (Holser,  Zeitaeitr.  pky.-mmtA.  3.  401.)  Acverdta 
(iV.  A^  ^reA*  57^  47)*  caac-nsv  Mlvtion  is  not  altered  hf  hnilin 
•r  fteetkt«,  <»-  with  cupfamiuODU^ 


3$*  ATcmirie  axvlr  botled  with  an  aqoooufl  fioloticn  of  cane-m^w  ■ 
€OiiTi»ted  into  a  black  pcwder  containing  meiicurouA  oxide.  (Vogri^ 
fVoinaolntaattof  BWVW1C  cU0rid!^Gane<«iigaratlhcbcfiliti^h««t,tlirTi«« 
down  oioanel  (Vog^X  «  dkiy  brown  precipitate  (P^chicT);  hm 
mmxmnmt  ail' iff  it  reduces  the  raetftlt  together  with  a  email  qmatiiy 
of  morcoions  oxidr,  and  oonverts  ■nfii'  acttatf  into  mercurcma  aoptaltL 
(Vogvr^  Sd^- 1^  16:};  Bnchner,  .Sciir  14,  224).     AoconBi«  taBi^^ 

bj  Rpr  «l  tte  b^Unc  beat. 


34.  Oane-CQgar  trituraied  with  nitrate  of  n7f«r  soon  beoomefl  tBoati 
«nd  reddeoifi  tiie  more  qnieldy  as  it  is  cxpoecNl  to  a  briffht^  liglt 

Aqn^^Ufi  caDe*«agnr  mixed  with  nitrate  of  silver  deposits  ^t  the  h-f^ 
inp:  heal,  aocordiag^  to  Vogt*l)  a  black  powder  (Kouchas,  J.  Phon*^  LT. 
llfi;  *V*  TV,  34,  2,  1^7)  whi^h  ap|>eara  to  be  a  mixture  of  coalc  »^ 
nirtAL  (A.  VOg^L)  Aroordid^  to  EminuiD,  vqnvoiu  nitrate  or  ftimauaiii  ■Jliat 
ot  tklrrr  u  tcftrcdjr  ivd*C«d  b^  boiling  miih  ramC'Vaj^  eolation.  ^-^  CUciTld^  o/iAv^ 

c^vortni  with  conc^uirftttHi  pota^-lcy  is  rcdtieeii  t/*  the  metalfic  bW* 
by  caiic-sugar.  (Gasai^ecft,  Owipf,  reae^  32,  68<>;  y.  ;>r,  C%em.  S3, 31^) 

.^5.  Canivgiigar  lx>iled  with  aqaeoas  bichioride  of  phlmum  pR^ 
tttti^  nothing,  aoc^^rrlitigtrv  Bauiuaim;  a  black-brown  flubstance.  aoctW- 
iii>f  to  IVwhicr*  —  36*  Prom  aqueoos  terektoritl^  of  ^<4d  it  prvdpitsk* 
ftrwl  u  lii?ht  rod,  then  ft  dark  rod  powder.    (Vi»j;;vJ,  liitchner.) 

W*\  When  a  mixttiTD  of  ca»»-suga7»  htomidt  of  ccW,  and  hunpf^ 
itn)*h-hvitrato  is  hont<^  to  100"  for  Bevf>n*l  liaya,  RcrthtflotV  •cM' 
fwtxq'  1^  obltWicd.  (Iknhclot,  N,  Ami.  Chim.  Phtfs,  60, 103 ;   Chim,  oryp. 

98.  A  solution  ol  faiiyn  nuzod  with  ovbonaU;  of  aoda  in  :  ' 
Uinmil  bv  pi-Monged  boUbig  with  ome-Bu^ar  sohitian.  <  V 
AT.  i^r.  ^JyA.  HK%  2G*l,) 

89.  Cwao-BUgftr  ia  not  altcrc*!  either  l>v  <A".'       mh  ■  riu-Vuny, 
CSUm,  i%t.  60,32),  or  by  M«Iiw.    (0.  Schniih) 
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40,  Moderately  concentratod  aqueous  solutions  of  c^nnG-augar  left 
coal  act  with   certain  nitrog^cnoMa  lindies,  at  temperatures  between 
i(r  aud  30^,   undergo    transformations   distin^uisihed   by  the   uamea 
''iTWttfif  Laciouf,  and  Afncovs  Fenneittatton,    (See  vii,  i>G,) 

A,  Vinous  Ferrtt^entation. — The  clear  juice  of  saccharifprouB  plants 
?ft  to  itself  iu  eontact  with  the  iiir  at  temperatures  between  20°  and 
24  "j  becomes  turbid  after  a  fewbours,  gives  oJT  carbonic  acid,  becomes 
iwanner  than  tbe  sunouuding'  air,  and  remainB  in  a  state  of  trausfor- 
ition  for  an  interval  varying-  from  48  liourB  to  several  wceke,  accord- 
i^  to  the  temperature,  the  amount  of  sugar  preseivt,  and  the  nature 
►f  the  nitrog'enous  mattersj-^till  in  fact  the  whole  of  the  sugar  i^ 
lecomposed.  As  booh  as  the  evolution  of  carbonic  acid  is  terminated, 
sulwtance  prevlouBly  susi>ended  lu  it,  the  firm^it,  scparatei^,  pfirtly 
trritd  upwards  by  adhering  gati*bubbtes,  partly  downwards,  loa^^ing 
ic  liquid  clear,  which  theiij  in  phice  *if  tlit^  su^^'-ai,  cojitaine  alcohol, 
flyccriu,  and  succinic  aeid^  The  feriucut  foniied  in  this  process,  if 
ritroduced  ut  about  the  same  lem|>erature,  iiilo  a  moderately  dilute 
►lution  of  pure  sugar,  induces  therein  also  the  decomposition  of  the 
tgar  into  tlie  same  products. 

SolutioDB  of  sugar  containing'  glutiu  alltrt'd  by  the  process  of 
jrmiuatioa  or  of  mashing,  ujidvigu,  un  standing,  an  irregular  for* 
icntation,  which  however  may  be  rendered  regular  by  the  introduction 
if  a  tiiuall  quantity  of  femicnt.  Such  is  the  case  hi  the  fermentntion  of 
T-worta,  —  Comp,  Ure  {J.  pr.  Chern.  19,  183).^Whcii  albuniinoidal  sub- 
itancee,  glutin,  casein,  or  eub&tanceK of  like  nature,  are  iutroduced  into 
igar  Holiitions,  and  the  Ijquidt^  are  espoaed  for  some  time  to  the  air, 
loinotimea  vinous  fcnnentation  takes  place,  sometimes  another  kind  of 
Leeom position*      Bee  the  detaiU  lidow. 

Tfce  Btewa  of  Schwann  alreniTy  mentioned  (vii,  lfI0)  on  tli©  canditioui  offernieTiU- 
fion,  and  those  of  Cagniard  de  l.atdui'  oti  ihe  mature  of  yea^t,  hste  been  further  devc- 
jpcil  bj  MitBcLerlichr  BlondcQU,  Schruiter  &  Du^th,  Vnii  dpn  Brock,  Pwteiir,  and 
thers,  and  taty  now  be  regarded  bs  ^taliLiehrd.  Fi>r  CUr  oppoEile  vir'-ws  of  Ljt^hig,  ka 
fiandw'6rterb.  3,  117;  AffHcuifar^ehfjnie,  b  Aufl.  409  j  ihU  Hattdittrnk^  vii,  105;  of 
Sthmidt,  Ann.Pharyit.  61,  lOfl ;  of  Schubert,  Po^r^.  14?  and  397";  of  DtSpping  & 
Struve,  J.pr.  CAem.  41^  255;  ofTraube,  Poffy.  103,  331  ;  of  BeHhelot,  Ctimpt,  rend. 
50<  680;  &c.  &c. 
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a.  Vinoue  fennentation  is  always  produced  under  the  influence  of 
Ibo  vital  energy  of  y^a^t-cdls  (Bkrh€j\\  Ferment  alcooliqut^  Torvula 
cnrvinue:  Blondcau  de  Caadlcs),  either  when  beer-yeast  is  introduced 
^^jito  sact'harine  Ui|uids  in  which  it  can  grow,  or  when  the  liquid  is  of 
^kucb  a  nature  that  yeast-cells  can  fonn  m  it  sfiontaneously, 
^F  Vinous  fermentation  is  produced  by  one  particular  fuii^s,  lac- 
^bous  fennentation  by  uiothcn  (Blondeau,  Pasteur.)  Tlie  spores 
^Bfrf  yeast  are  uuiversally  diffused  through  the  air,  and  produce 
^K^east-c^Ils  whenever  they  come  into  a  sugar-solutiou  adapted  to 
^"iheir  development;  air  deprived  of  these  bodies  never  excites  fer- 
mentation, 

Fennentation  if*  in  all  cases  preceded  by  the  development  of  vege- 
table genus  iu  the  femieritable  liquid.  Theee  germs  are  of  various 
»I)ocie8,  si>me  of  which  develop  themselves  while  others  remain  inac- 
tive, according  as  the  hmiid  ia  or  is  not  adapted  to  their  development 
and  sustenance.     (Blondeau). 

A  sugar-solution  mixed  with  yeast  fetmeuts  immediately;  but  tW 
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juice  of  graix'8  and  otlier  fniits  rpqiures  access  of  air  to  brin^  H 

the  fcimeDtiug  Btatc.     If  tbo  air  in  excluded,  expn^^ecd  gT»{wj 
doca  not  ferment^  but  if  oxyg'en  has  aoceaa  to  it,   fern  -  ^ 
Tip,     Grape-jiiice  preserved  for  a  ye&r  by  Appcri^e  n. 
ferments  a  few  days  after  traiwfcrenoo  into  aimther  vu^^^'-l      i  h< 
P'rai)e-jiijcc  passed  up  over  mercury,  without  coming-  in  oontart 
the  air,  does  not  ferment  till  oxygen   g'd^  ts  pnBeed  up  to  it. 
Oay-Lussac   regarded  nxygen  aa  essential  to  the  (y>inmerioi7m0tii 
fermentatiou  in  fruit-juices,  but  not  to  its  contiDuauoe.     {Gay-f 
Ann.  Chiui.  7G,  247). 

Air  previntisiy  heated  to  redness  cannot  induce  U'\ 
eolation  of  sugar  mixed  with  yeaunt  and  l>oilt*d,   ina  i 
unboiled  organic  matter  or  uni^iitcd  air  is  uecettsary  tti  tia^  tuJui 
ment of tlie proeesK.  (f>cljwarjn,P<j(;-/,41. 187;  Vve:^J,pr.  f'A/m. 
Wine-must  boiled  and  cnclotted  in  a  bladder  d^'ew  n<*t   foniioiit 
Kuwpt*nded  iu  fermenting  muet.     It  appears  indeed  tliat  the  ao 
Holid  body  from  the  air  is  essential  to  vinnu«  ferrnonliition,  so 
i»itygcn  gas  evolved  from  water  by  eloclrolysis  is  iiirnpable  of  brini 
boiled  gmpc-juicc  into  the  fermenting  6tate<    (llebnliohz,  ./.  pr, 
;lli  434.)     The  fernient  of  the  uir  may  likewJtio  be  retained 
titm  throug"h  cotton ;  cx>n8cquently  sweet  malt-wort   lu  coni 
liltered  air  does  not  ferment  eveu  for  weeks.     (Schroder  ft 
Ann.  Pharm.  H9,  332.) 

Fresh  grape-juice  wbieb  lias  never  come  \n  contact  with 
plieric  air,  fiufterB  no  alteration  for  years  when  kept  (»ver  nien-nij  rt 
a  temperature  between  2(3°  and  ^^",     If  oxy^^n  gfi&  jjn-  • 
to  rcdnesis  or  liltered  through  cotton  be  brought  iu  ' 
tlio  juiee  after  some  hours  becomes  darker,  ab(*<»rbft   lin' <*\\-^ei 
p^ivcrt  off  carbonic  acid,   but  no   fermentatirfn  takes  ]daoe  c\i*n  mi\ft\ 
longtime.     Common  air,  inasmuch  as  it  conttum?  Ijul  '     * 

formijii^'"  yeast-cells,  or  tf)e  youst-cells  tliemaclvce  (cvi 
never  Injeii  iu  contact  with  the  air)  can  set  up  viiu>u.-  .- ,.  .. 
tht5  conlinuation  of  which  \h  piv»mated  entirely  l>y  the  ^r -wU 
yeast-cellH.     (Van  don  Bmok,  Xtin,  Phunn,  Why  75*) 

The  fung-i  ihlTuHed  over  the  surface  uf  fruitfl,  loavc«,  vkjxA  fi*- 
stalkH,  likrwiae  induce  fermentatiou  in  Raceharine  lioiiidtf.  If  ict^kt- 
Toeiitable  fruit^juice  mbted  with  suj^ar,  tliere  be  addvd  2  lutrasiurt of 
wnter,  the  wholtj  violently  and  continuously  ahakeOt  and  Uu*  liqal 
which  hiui  bi'Ci'Jiue  g]>L'eirically  lighter,  set  aside,  the  oe]l«  of  tlio  fncP 
visLr  to  the  surface,  aud  then  give  me  to  f'>rtnation  of  miMild,  Iratoit 
rcjiticiaation  tukcH  place  within  the  liquid*  (U.  Mo&xuvAin^  Anm,  J%mm. 
llo,  ^2tt,) 

]f  the  motes  floaUng-  in  the  air  are  cfdlc^^l^d  la  cotion  or  athnrtri 
e4>ntuined  in  a  tube  throuj;^h  whix;h  the  air  in  drhvrxi,  and  iuttodvoid 
into  sngar-Bolutious  which  have  beeu  well  lioiicd  and  • --'-^ 
and  are  mixed  with  the  laiiioral  and  albnminojrlal  *■ 
yeiwt,  Ihey  deveir>p  into  ittjusot'ut  and  viucoiwtiVj  even  u  ir;ii>  i| 
air  han  accesH  to  the  lupiid,  Supir-Hohilions  mixrd  with  the 
yea*it-con«tituents,  bnUioteontuintUfr  1hi«  Ht»f*t,  wn  ^- -  - 
i»elweeu  2H''aiid4SO'^;  neither  do  llumc  into  which  cot  i 
ts  iiitriutnecd.  Thr  mime  litiiiiid  rcjuuins  unullercd  i  i 
lla^ik,  tin?  iiu'irk  iyi  which  iu  iK-ut  «o  that  no  dufit  ■  .i 
flank  brin^"  iiftrnvtiidii  loft  uuclnsed.  (I'otttour,  CompL  r 
■00  also  ^,  Aaa,  Chinu  Fhj&.  £1,  S.) 


CANE-SUGAR. 


267 


.      ult 


Tlie  l>ett4?T  a  sanchapinc  \i(\md  is  iwlapted  for  the  nnlrition  of  yrast- 
Ic*^lls,  tlie  mort?  easily  wit!  they  bo  (]rVL4(»ped  (from  the  aljovj>-meationed 
[bodies  in  the  litmo&phcn.')  whun  air  lius  ac<\eBs  to  the  liquid.  Thus 
hvinouA  fermcntiittioji  iw  ahnnst  always  set  up  when  the  tiear-filtevfid 
I  wash-waWTf  m-  the  dcc(x;tion»  of  yeaet  (which  conlaip&  the  soluble  mine- 
ral and  albumiuuRUl  ctmstitueTits  of  that  substance)  is  niixod  with 
«ugar-tiolution  and  loft  to  itsdf  (as  ol>sei-ved  long  ago  by  (%din);  it 
is  frequently  alsn  ao^nmpanied by  Itictoue  fermentation;  but  the  latter 
Tcry  seldom  tnkeB  phitxj  alone,  unions  the  wash-water  oi  previinjbly 
ultored  yuaat  hua  been  used  (FaBteur),  AU  iiatural  Hauchstrine  juices 
(Which  ferwient  epoiitaneoiip*ly  yield  a  deposit  of  yeaflt  (TiiL^iiard,  Mit- 
^hcrlich).  Also  diahetic  Bugar  (Qnevenncj  J.  Pharm.  24,  3ti),  Yeast  is 
ftjrnied  in  nc[uids  containing  putrefying  animal  matt^^rs,  ou  addition  of 

IBu^ar»  the  formation  of  vihnos  contiiiuiu^  if  the  sugar  is  preaent  in 
small  quantity  only,  but  being  hindered  by  a  larger  quantity  (Mit- 
0ciiur1ich,  A"",  J,  Fharuu  4,  218).  A  ejmilar  observation  was  made  by 
Cagniard  de  Ijatoiir.  Hence  there  can  be  no  doubt  that,  in  the  fullow- 
iiig  cases  also,  the  tx;e»irrerice  of  "\-inou8  fermentation  depends  upon 
the  previous  formation  of  yea^t.  Vinona  fermentation  is  produc4.'d  in 
Biigar-flrtlutiftriSj  after  access  of  air,  by  the  glutinous  matter  sns])endcd 
in  cunant-juice,  but  not  by  the  Bolnblc  part  alone  (Thenard),  by  w^hite 
of  egg  (Seguin),  ghadin  (Taddei),  legtin*in,  especially  if  in  a  Btate  of 
incipient  putrefaction  (Bmconnot),  by  wheat-glutin,  vine-  and  Borrel- 
leavert,  maBhed  eldor-flowera  (Pabroni),  ox-blood,  the  fibrin  ami  Rcnim 
of  blood  (Colin),  comminuted  lirajn  (i'^'uchot,  Compt.rtttd.  fj2,  2t4),  and 
many  other  bodk-s.  Honey  diesolved  in  4  pt3,  of  water  Jermenta 
without  addition  of  yeuBt  (Colin).  Fermenting  liquids  exposed  to  the 
^Uir  after  bniluig,  gradufLlly  pass  into  the  fermenting  state  again  (tjay- 
^pjUHHac).  Sugar-solutions  cannot  l>e  brought  into  the  fernienltng 
^^stat<>  by  wood' charcoal,  the  charcoal  obtained  by  igniting  animal 
muttern  with  potash  and  lixiviating  the  residue,  or  platinum -black 
[Bcrzelins), 

The  vinous  fennontation  of  sugar  is  likewiflo  induced  by  the  pecu- 
liar ferment  uf  madder  (Schunck's  d'ythro^tpn)  in  contact  with  air, 
fspccially  if  thi.^  Buhstance  is  in  a  eUite  of  decoinj>f*sitton,  A  mixture 
if  carbonic  acid  and  hydrogen  ia  evolved  ;  and  the  lii]iiid,  after  14  days, 
Tcontaina  alcohol,  acetic  acid  (jierhaps,  also,  formic  acid),  a  small  quaiw 
tity  of  sucx'inic  i^cid,  and  a  sweet,  browu,  uncryfitalliBablu  bndy  (glj- 
cx'rin  ?  Kr.),  but  no  lactic  acid.  The  same  effect  is  UkewiBc  produced 
ft)V  the  brown  jirecipitate  fornieil  on  addint^  a  small  qnantity  of  hydro- 
EfilorJc  ucid  to  an  ajjueon^  mfuslotk  of  ntaddcr  after  it  haa  been  madfi 
mkalinc  by  lime-water  (Schunk,  J.  pr.  C/ian.  fi3|  222). 
r  The  clear  filtrate  of  almonds  brtijsed  with  water  quickly  brings 
prapo-sijgaj-  into  full  fermentation,  without  at  first  producing  ycxist- 
Eells  jHTceptible  by  the  inicrosfxqfc,  these  celts  making  their  apfx^ar- 
pncc  ordv  at  a  later  stage  *if  tho  ]>rocoafl.  The  RaechanfLToufi(?y^ 
iiqui'l,  if  left  to  itself  after  the  fermentation  is  ended,  becomes  filled 
ro'itli  aggregates  of  cells,  but  putrefaction  doea  not  take  place  within 
m  Xt/  1-1  day«.  The  fungi  thuH  fonned,  if  introduced  into  a  fresh  aolti- 
[tinii  (if  grape-sugar,  continue  to  gro\v  in  it,  but  produce  only  a  slightJ 
mtid  very  transient  fermentation,  or  none  at  all.  When  muscle, 
iKLdatiti.  or  yoa8t»  in  a  state  of  stirdtjng  ])ulrefaction,  is  introduced  into 
E  solution  of  sugar,  the  putrefaction  ccuaes,  fermentation  is  i^et  up, 
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Fmncotetioii  t&kc«  pliee  only  wfaoi  tbc  ^ntirm  is  msBUirTf'' 
dilated  whh  water;  with  leee  thui  i  pt«.  water  tn  l  pi,  «i^ 
takes  place  bat  imperfectly  or  not  ftt  &IL  partly  prrhapa  liecMt^'  '' 
reaulting  alcobol  pixTtpitalef^  the  nhro^'iious  sulffilanocA,  dcfit:." 
the  fermentative  power  of  the  jetait,  or  renders  the  linuid  unfit  foftfi 
fnrther  development.  If,  on  the  other  hand,  the  liquid  b  tiio  dioM^ 
tlie  fertnentation  is  slow,  irregidar,  and  easily  passes  into  aoetiMtt  frr^ 
mentatioQ.  MorDover  it  m  tieceesaiy  tlmt  the  jca^t  ho  SQ  <&vct  CMh 
tjict  witli  the  Bugar-ttolutions.  A  BL»h)iiun  of  £u>?ar  coDtained  in  i 
blucUU'r  fsuHjK'nded  within  a  fermenting'  liifiiid»  d<H*H  nnf  frmaeut,  b«t 
liif-rdv  tiikc'H  np  n.  littlr  alcohol  Hy  dilTuHton,     {Ueh  254,) 

\\  hoii  !i   fniwv   plnggcd  with   filtering  paper  nr:':  iig  jOirt 

^«  intrfftlttc  t1  thto  H  8n^^ar-Ht»luiir>nf  thiB  RuluttMii   iiaaiMaa  ihKMqch  tW 
iper  aitd  renneiitti  within  tho  tube,  but  not  uuUido.     (hOl 
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i\r*  Attn.  Chi'rn,  PJii/s,  7,  30*)  WhoTi  a  solution  of  sugrar  contained  in  a 
tC3t-tul>e  in  separated  into  two  parts  by  a  cotton  plug,  and  yeast  is 
introduced  into  the  u]5pcr  part,  this  part  ferments,  btit  not  the  lower. 
(H.  Hoffmaun,  Arm,  Pharm.  115,  228,) 

An  increase  of  yeast  twkeH  place  in  fermentation,  when  the  liquid, 
if*  addition  to  su^iir,  coutaina  a  nitrogenous  substance*  When,  on 
the  contrary,  yeaat  is  left  in  CA>ntact  with  a  pare  eolution  of  sngar,  it 
dimtiutthcK  both  in  weig-ht  and  in  fermenting  power,  and  in  the  end 
becomes  totally  inaotivo.     (Payeii,  Quevenne.) 

In  the  fermentation  of  pure  sugar-Bolutione»  the  yeast  first  increases 
Id  weight  and  then  dimirnsheB,  because  it  ^t  aHsiniilates  the  con- 
stituents of  sugar,  and  gives  thera  up  again  as  the  fermentation  pro- 
gresses.    (Quevenne,  J,  Fharm^  27,  5^3.)  \ 

Yca,st  may  g^row  and  increase  in  eugar-solutiona  if  they  are  mixed' 
witli  amnioniueal  Baits,  yeast-atib,  and  a  trace  of  yeastj^-fermentation 
then  also  enauhig. 

If  tu  10  grs.  of  sugar-candy  there  be  added  1  gr,  of  yoast'Stih, 
0-1  gi\  tartrate  of  aininoiiia  and  a  piece  of  moist  yeaBt  of  the  size  of  a 
pin's  head,  carbonic  acid  begina  to  escape  after  the  lapse  of  *24  to  36 
Iiours,  and  in  tlie  foUomng  days  yeast  separates  out.  In  the  latter, 
the  raicroHCO|)C  will  dislingnisih  the  old  cells  added  to  the  liijuid  from 
tlie  transparent  yonnger  cells.  In  time  however  these  differences  dis- 
appear, and  the  whole  of  the  yeast  assumes  the  granular  aspect  of  old 
washed  yeast*  If  the  conetituenta  of  Uie  ash  or  tlie  ammonia-saUa 
are  absent  no  fermentation  takes  place ;  if  the  yeaat  oellB  arc  absent^ 
^infusoria  and  lactoue  ferment  are  produced,  but  no  yeast  cells, 
apparently  because  the  li<|iud  ia  not  adapted  for  tlvoir  develop- 
ment (frnm  the  eporea  contained  in  the  air).  If  the  mixture  be  boiled, 
and  afterwards  brought  in  contact  only  with  heated  air,  no  fer- 
nientation  of  aijy  kind  takes  place. 

Sugar-solution  mixed  with  white  of  hen'a  egg,  passes,  in  the  course 
of  3  or  4  wcekfl,  into  a  st-ate  of  slow  fermentation  and  deposits  celts  of 
yeast  (Colin  &  Thtiiard,  Turpin).  Evtjn  when  yeast-celb  arc  ailded, 
tiuB  fermentation  docs  not  take  place  iiU  the  albumin  has  passed  into 
a  state  of  dccomposilion.  Butblood-semm,  fiesh-juice,  and  the  wasb- 
Tcater  of  yeast  may  serve  for  the  formation  of  yeast  without  further 
aid,  so  that>  after  addition  of  sugar,  yeast-cells  are  actively  developed 
'in  these  liquids  (Pastoiir)- 

Yeast  grows  and  mtiltiplies  in  pure  sugar-solutioDs  as  well  txsi  in 
■8ucb  as  have  been  mixed  with  albuniino'idal  substances.  In  the  former 
caee  all  the  yeast-cells  are  founds  at  the  end  of  the  fermentation,  to 
l>e  deprived  of  their  soluble  nitrogenous  constituents,  which  have  been 
used  for  the  formation  of  new  yeast-oelis ;  iu  the  second  c-ase,  there 
are  found,  together  with  the  exhausted  cells,  a  large  numlKTof  newly- 
formed  cells  filled  with  soluble  mineral  and  albuminoidal  enbstancos 
(PaBtenr).^ — When  sugar-solutions  are  fennented  with  15  to  20  per 
cent,  of  moist  yeaat,  the  quantity  of  yeast  found  at  the  end  of  the 
fermentation  ia  leas  than  that  originally  contained  in  the  liquid.  If, 
OD  the  contrary,  the  weight  of  the  yeast  was  10  p.  c.  or  loss  of  that  of 
the  Bugar,  it  increases  during  the  fermentation.  But  if  to  the  weight 
tif  (he  n^covered  yeast,  there  be  added  that  of  the  nitrogenous  sub- 
Btanc4:-s  which  have  passed  into  the  solution,  the  euro  of  the  weights 
of  the  two  substances  exceeds  that  of  the  yeast  originally  employed 
by  1'2  to  1'5  p.  C-  of  the  sugar.     If  albuminoidal  substances  are  like- 
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I  When  sQ^r  ts  fermentGd  with  the  water  obtained  bj  WushlDf^ 
beer-^veaBt  (wlik'li  has  dissolved  out  tlio  soluble  conslituenta  oF  tlu! 
yeaflt),  ahd  with  a  trace  of  ycast-globulcSi  scarcdy  hiilf  the  ("'Hglnal 
quantity  of  Jinnnoiiif^  is  frmiid  in  the  yeiist  at  the  end  of  the  fermoiitii- 
tSoiL  In  otiicf  t-ast-^s,  scarcely  any  amraoiiiii  trt  found  iji  tiKi  liquid  after 
pmiPtttation-  When  litrtrate  of  ammonm  was  added  to  the  sohition 
fore  fermentation,  tJic  ffrnjented  liquid  contained  free  tartaric  acid, 
and  only  f  of  the  ammonia  added  {PaetoHr), 

When  sugar-3<>lntion8  arc  fermented  with  a  very  large  cxcesa  of 
east,  tbie  formatiori  <if  alcohol  and  carbonic  add  goes  on,  even  afttrr 
1  the  sug-^r  is  decompoised,  at  the  expense  f>f  the  non-a7wotif*ed 
iatt<^r  of  the  yeast,  so  that  tlie  amtinnt  of  theae  two  products 
btaiiicd  is  mi»re  than  etjuiralont  to  that  of  the  Hiigar, 

The  fjrodiiction  of  additional  quantities  of  ak'ohol  and  cartxjnic 

cid  at  the  t'ipt'UBo  of  the  fluUstanct'  of  the  yeast  does  not  take  plat» 

rariahly  when  the  KmftU  quantil.itt?  of  yeaat  abt^oUitely  reqnirt'd  Utr 

he*  fermentation  are  exceeded,  not  eyeii  when  40  pts.  of  moist  yeast 

coiTtrspondidg'  to  8  pta.  of  the  dry  anbfc(t»nce)  are  addird  Sot  every 

00  pts.  of  Bug-ar,  but  only  when  the  yeaat  m  in  very  iart;e  excess. 

^gar  yields,  with  an  etjuul  weight  of  moiet  yeasty  scarcely  more  ear- 

nic  acid  t!)an  corresprnids  to  its  weig-ht;   with  5  to  7  pfca<  moist 

casU  ffom  ^  to  ^  niort%   but  with  2'^^  jits-   dry  yeast  =  (110  pts. 

oiat),  it  yields?   about  Uiree   times  as  innch.      The  weight  of    the 

liti^jnal  fpiantity  of  alcohol  produced  is  hkewlse  e'|ntvnlt*nt  to  that 

the  carbonic  acid*  ^- Very  active  ycastj  kept  under  water,  under- 

oes  a  similar  fermentation  at  the  expense  of  itri  own  substance, 

fore  it  pitftftca,  by  lotijr  keeprni^,  into  the  f>utrcfar*iT€  state  (Pasteur). 

Yea8t  loses  a  conmiderahle  jxtrtion   of   its   fermenting  power   by 

essnre,   and   Btill  more    by  washing-   with   water    (p.  s?67).  — After 

lonoQgh  drying,  its  power  of  excHing  formentatiort  id  for  the  most 

rt   deatroyed.     Tliie  statement  is  opposed  to  that  of  Oagniard  de 

Luti>ur.  —  It  hkewiHe  lN?comes  inactive  when  heat*j*d   either  alone  or 

with  water.     Dried  yeast  excites  fermentation  even  after  cooling  by 

Bcii/d  carbonic  acid*     (Cagniaid  de  Lalouj-.)— Yeast  cnitihed   on    the 

indstwic    nu    longer  excit*'3   fermentation    (Ludersdorff,    Po'jff^    G7, 

),  or  only  after  a  ctJiiKJdcrable  time    fVV^Hgnrr);    it  then   excites 

tons  fermentntion*     (U  Bcbniidt.)     Yeast  altered  by  tcjo  bnj^-con- 

ned  putrefaction,  is  inactive;  Imt  if  the  |nitrefaction  haa  been  loHa 

olongtd,  it  may  be  checketl  and  converted   into  fcrmcntatic^n  by 

dilion    of    sugar,       (Schlossber^CT,    Ami,    Phann.    51,     211,)— The 

rrnentativo   pf»wer  of  yeaet  ia   deetroyed   by  all   snbfttanceB  which 

pi-t  a  i>oi8onotm  action  on  fungi^   but  net  by  anch  as  kill  animals*  | 

hwatsn  ;  Mitscherhch,  N.  J.  Phfirm.  A^  218.)     Y'east  sprinkled  with 

crohol,  loses  its  fermentative  injwer,  which  is  not  transferred  to  the 

coboL 

The  action  of  yeast  on  au^ar  is  prerentcd  by  too  gveat  concc^ntra- 
on  of  tlie  solution,  whether  due  to  alkaline  chlcnides,  gelatin,  gly- 
or  migar,  (llcrtbdoti  N,  Ann.  CKim.  Phf/f.  50,  H^±)  Strong 
ineral  add?*,  added  even  in  small  quantity,  prevent  the  feruicritalionf 
loaphoric  acid  alone  acting  favournbly.  (VVagner,  J.  jir.  iVirm,  4r>, 
IK)  Sulphuric  acid  does  not  accelerate  the  fennentation  of  tiu^ar 
R<me);  siilphuronB  acid  stops  it,  (Henry,  Ann,  Chim,  7**^  2U0;  Oay- 
.)  VVater  eaturated  with  bisultdiide  of  carKm  di^es  nvi  pre- 
ifgnncntatiou,  at  leaat  not  completely.    ( Ber  tLelot. )    A  raeuJUi^aa 
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In  ilicni.  (Blot,  Cotnpt.retiiL  15, 1)2^;  Iloclistcttcr,  J.  pr.  Cl^em.  29,  29.) 
Jhe  conversion  of  can<^-Btigar  into  uucry^tullieabie  sugar  is  like- 
jlrifie  produced  by  l>oilmg  with  nitrogenous  substances  (Ilocliatetter), 

Cane-sugjir  solution  in  contact  with  washeil  yoafit  docs  not  ferment 
for  a  month  at  20*  or  even  at  SB*',  whereas  grape- sugar  ferments 
completely  under  similar  circumataiicGs.     It  is  not  till  a  six-  or  eight- 
fold quantity  of  yeast  has  been  added,  tliat  slow  fermentation  takea 
laoe,  the  larger  quantity  of  yeast  first  converting  tbe  cane-sugar 
to   gTApe-fiugar,     If   the  fermenting  cane-sugar  solution  ia  mixed 
yith  a  quantity  of  alcohol  euflSeient  to  stop  the  fermentation,  antl  the 
"Itratc  evaporated  to  a  pyrup,  a  non-cryBtallisable  mass  is  obtained 
sembling  honey,  and  behaving*  with  jjotaah  like  grape-sugar  (Hose), 
rape-sugar   certaialy  femieiits  somewhat  better  and  tutjre  quickly 
than  eanc-sttgarj  but  withr>ut  esliibiting  the  great  differences   men- 
tioned by  Rose.     The  same  quantity  <:*f  jx*ast  auflSces  for  both  kinds 
of  sugar.     (Pasteur,  jV*  Ann.  Cftm,  Fh/s.  58,  357.)     The  sugar  pro- 
daced  from  cane-eugar  by  the  action  nf  a  ferment,  cannot  bo  obtained 
iij  tiie  t*ryHtalline  state,  and  is  different  from  j^rape-sngar,  polarising  less 
strongly  than  granular  sugar  {Krufneizudrr)*     This  transformation  of 
cane-sugar  18  produced  by  a  substance  which  is  present  in  the  yeaat- 
BpbenUca  and  may  be  extracted  by  water.     CLtfiBequcntly  cane-sugar 
fermetits  with   washed  yeaf^t    lews   quickly  than  with   fresli   yeast. 
Onlinary  unwashed   yeast   biings   cane-sugar  into  fermentation    as 
quicklj  as  grape-sugar  (Mitscherlich,  Be}'!.  Akatl.  Ba:  1841,  300  ;  Pf^ffff. 
55i  '2*22 ;  l^o*.  JafircJibcr*  22, 482)«    According  to  a  former  view,  which 
Pasteur   (A'',  Ann.  Ckim.  Fh^ft.  5B,  357;   Compt.  raui.   50,   1083)  stiil 
eiideavours  to  maintain,  the  inversion  of  the  cane-sugar  is  produced  by 
the  free  add  of  the  fetnKmliug  hquid.     This  view  is  contradicted  by 
thtj  cxiterimouts  of  ^nt&cherlicli,  as  well  as  by  those  mentioned  on 
pag'e  254,  on  the  behaviour  of  cane-sugar  with  dilute  acitb  at  mean 
tcmperaturesT  and  by  the  following.  Succinic  acid  mixed  with  a  cano- 
Kii^  solution  to  the  amf^unt  of  0"38  p.  c,  does  not  produce  in^'crsion ; 
but  when  yeast,  wliich  has  been  pressed,  is  8usi>ended  in  2  ptn.  of 
Water,  tlic  hquid  filtered,  after  some  hours  produces  transformation  of 
f-uif-Bugar,  even  in  an  alkaline  solution,  but  no  fermentation  or  acidifi- 
"^■^tiim.      When    the  same  liquid  is  mixed  with  its  own   volume   of 
alcohn],   white  nitrogenous  flocks  are  precipitatedj  which  after  being 
wiislod  with  alcohol  and  dried,  become  yellow  and  homy,  and  arc 
cajmbte  <if    transforming  from  50  to  100  pts.  of  eane-svigar.     Thin 
»iit«tjinee  may  be  continuaUy  reproduced  from  washed  yeast  by  again 
traving  it  in  contact  with  water.  (Berthelot,  Compt.  raid.  50,  *J80  ;  Hep. 
Chm.jjurty  2,  272,)   When  added  to  fruit-juicee,  it  likewise  traneforms 
tliG  cane-sugar  into  hiversc  sugar  (Biiignet,  iV,  Aftti*  Chim.  P%«.  CI, 
Si^l),    The  nitrogenous  matter  of  beet-juice  also  converts  eane-sugjir 
ifito  nncT^stallisable  sugar;  consequently  solxitions  of  raw  ffugar  are 
Nwre  easily  decomposed  by  boiling  than  solutions  of  refined  sugar.    At 
tlw  game  time,  part  of  the  nitrogenous  matter  becomes  soluble  and  no 
lorij^er  precipituble  by  heat,  lime,  or  tannic  acid.     (Hochetetter,  J.  pr, 
C'W  2ft,  '29.) 

The  cane-sngar  in  the  expressed  juice  of  the  peach  quickly  undcr- 
fioe«  this  tranaf'ji-mation  on  standing  (even  if  the  free  acid  has  lx?en 
sttiiraliHed);  but  if  the  juice  is  mixed  with  an  equal  quantity  of 
^lijohnl  and  liltered  from  lli*.^  resulting  precipitate^  the  transformation 
"R  fican*«'ly  jK3rcei*tibfe  c\'en  after  two  months.  The  adi  \Mv:«i  ftl 
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^^7  la  vinous  fermentation,  tlic  greater  part  of  the  sugar  la  rcBolved 
Kto  alcuLol  and  carbonic  add  i 

■emaUer  portion,  not  exceeding  4  or  5  per  cent.,  bein^  converted  into 
B^ccria,  Buccinic  acid,  and  carbonic  acid.  Tbo  yeast  itself  takes  up  a 
Option  of  the  eli-'meuts  of  tlic  sugar,  varying  from  1  to  1^  per  centp 
Utile  wLoIe,  according  to  itij  qnuiiUty,  in  tlie  fnrui  of  cclluIoHe  and  fat 
(Paateur,  jV.  Ann,  Chim.  Phifs.  o6,  S30  ;  Proliminarj^  Notice,  Compt,  rend, 
_46, 179*  &]id  8^7). —  On  th«  form&tiQD  of  eellulo^e  from  sugar  during  ff  rmeatntirjn^ 
T^rcHiBulL  ^oc.CAtm.Poriji,  18GI.    109),  and  Paitenr's  remarka  (/AiJ.  IIL) 

the  formation  of  succinic   acid  and  glycciin,  Pa&loui*  givea  the 
ktioo: 

49Ci^H'=0^  +  60HO  =  12C8H»0*  +  r2C«H»0»  +  60CO*. 

Lavoisier  found  the  sum  of  the  weight**  of  the  carbomc  acid  and 
iliol    nearly  equal  ti>  tlie  weight   of  the  sugar  employed.     Gay- 
isiic  (Ann,  Chim,  35,  518)  calculated  therefrom  that  100  pte.  cane- 
bliould  yield  51*34  p(a.  alt-rdiol  and  48'CC  carbonic  acid*     Dumas 
KDuHny  {Ann,   Cliim.  Phjs*  37,  45)  abowed  Uiat  cane-sugar  must 
:e  np  an  atom  of  water,  before  it  can  rcaolve  itself  uito  alt.ohol  and 
rbonic  acid.    The  acid  present  in  vinous  fenneulatiou  was  regarded  by 
'oisier   and  Tliunard  as  acetie  acid,  by  otliorB  na  lactic  acid.     But 
formation  of  lactic  acid  takes  place  only  when  its  ix'cnliar  femient 
present,    not    during'    the    fermentation    excited    by    beer-yeast 
iteur).     Tlie  occuneuoe  of  succinic  acid  waH  fonnerly  observed  in 
fermentation  of  h<>»ey,  bread,  and  Siliqun  thihit^  by  Beissenhirtz 
-I.  Jahrb.   1818,  158),  of  pca^flour  with  casein,  by  DcBsaigues ;  in 
leutiug  Bugar-Bolution  by  Sclimidt  {/./ei,   Kopp,  Jahresber,  IMJ-S^ 
|C)j     in     the    fermeritatiou     of    eu^'ar    with     madder-ferment  by 
Imnck    (J,  pr.    Chan,   C3,  222).       But  Fastcnr  first  showed  that 
xiuic  at:id  is  an  ewsential  and  constant  product  of  vinous  fermenta- 
aik-r  Giierin-Varry  (Ann.  Chim.   Pftj/s.  60,  58)  had  pointed  out 
«,  in  the  femxcntatJon  of  cane-sugar,  3'ti  f>er  cent,  of  the  sugar  is 
Rt  fvv  the  fonnatiun  of  alcohol  and  carbonic  acid,  because  other  pro- 
dncts  are  Ukewifie  formed. 

100  pla.    of  cajie-Hugar  brouijht  in   contact  with  a  quantity  of 

tt,  which  would  have  weighed  1*2  ptB,  in  the  dry  etate,  yielded 

173  pts,  ttucciuic  acid,  and  3'G4  pta.  glyceiin.  Fai't  of  the  yeast  was 

tverted  into  soluble  (acid)  BubstanccH  j  but  the  weight  of  the  yeast 

vered  from  the   ferjnented   liipiid   waa  greater  than  that  of  the 

rt  originally  employed,  because  it  had  assimilated  tlie  elements  of 

KU^ar.     The  soluhle  matter  is  a  product  of  the  decomposition  of 

yeaAt,  and  ia  formed  in  gTcater  abundance   in   pro|)ortion  as   a 

»r  qnantity  of  yeast  baa  been  employed.     The  Bubetance  taken  up 

yeast  amounts  to  between  1  and  Ij^  per  cent,  of  the  sn^ar,  if 

fermentation  is  set  up  by  adding  to  the    sugar-solution    albu- 

loiis  suli^tanccfl  and  only  so  much  yeast  as  is  required  far  regular 

ient«tii.m  ;  it  is  contained  hi  the  yeast  chiefly  as  fat  and  cellulose, 

is   produced   in  larger  quantity  when   the   sugar  is   in   excess 

fasten  r). 

Glvcwriii  and  succinic  acid  ore  produced  by  the  j'cast  itself,  not  by 

■'■■^v   feiment  (such  as  the  lactowa  acid  ferment).     Both  these  bodies, 

die  carboiiic  acid,  are  products  of  the  decoBi\>cj%\\Xovv  t^V  Vltta 
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sugar,  not  of  the  yeast  [it  should  perli/i|>s  be :  their  formation  is  a  r«ml(  cmH 
Tiulitf  of  the  yea^t,  not  of  the  dDcom position  of  dymg  jcast  (Kr.)].       Tlicy  Sflj 

always  produced,  irhatever  may  be  the  temperuture  of  the  fermenting 
liquid,  the  atmospheric  pressure,  or  the  weight  and  variety  of  the  sugar 
employed, — by  aid  as  well  as  by  newly  formed  yeaat,  in  acid  as  well  aa 
in  neutral  liquidfi,  but  more  abundantly  in  the  latter  i  in  larger  quantity 
also  when  tlie  fermentation  is  comparatively  slow.  Their  absolute 
quantity  is  variable ;  but  their  weights  are  for  the  most  part  in 
aefinitc  relation  to  one  another  (Paetfur). 

When  yeast  is  heated  with  solution  gf  i^ugar  to  100°,  just  after  tlie 
fermentation  has  commeneed,  an  abundant  and  continnoiia  c%'olutioo 
of  carbonic  acid  takes  place*  accorditig  loQuerenne  {J.Pharm.  27,  fiOS), 
and  at  the  same  time  there  is  formed  fixtni  the  sup^ar,  not  alcohol,  bttl 
a  peculiar,  uncrystallisable  and  non-fermentable  Bubatance.  According 
to  Berthclot,  the  carbonic  acid  evolved  on  heating  is  merely  that  wUico 
has  been  previously  formed  by  the  vinous  fonncntation,  and  the 
amount  of  sugar  dGComposed  does  not  exceed  that  which  correspond* 
to  the  carbonic  acid.  (jV.  Ann,  Chim.  Phys,  52,  362.J 

Besides  common  alcohol^  there  are  produced ^  during  fennentali'iti. 
small  quantities  of  other  alcohols  especially  hutylic  akohot  (Cll"0*|» 
ani^h'c  alcohol  (C'^Il'W),  and  ottiers,  but  no  mcthylic  alcohol.  Ombf 
fDrroatLon  of  thue  boJieBr  Bee  Maameac  {Compi.  rend*  45«  1021)  ',  Wurix  (^V.  An** 
Chim.  Phy$,  A2,  123.) 

The  carbonic  acid  which  eseapen  in  fermentation  Is  not  mixed  witli 
any  other  gas.  (Tlieuard).  — Pastctii*  fonnd  ^J,^^^  nitrogen,  not  procMdiar 
from  the  jeast.  So  likewise  Berthe!o(-  (M  Ann,  Chim.  Phyt,  52,  362).  U  iBiiuiU! 
free  from  hydrosulphurlc  acid.  ^Schlossbergqr,  Ann,  Phnrm,  51,  iW-) 
The  babbles  of  cBrfaonic  add  ire  never  evolved  Trom  t1i«  jeutHrcIls,  but  tlwuTf  friV 
particles  of  foreign  bodies  present  in  the  liquid.     (Pajateur.) 

The  gum,  extractive  matter  and  malic  acid  (Prouat),  the  dexlzifl 
(Ventzlte,  J.pr,  €hem.  25,  81)  contained  in  fermenting  liquids,  are  nut 
altered  by  the  fermentation, 

Lactous  FcrmeMaiion,      See  i,  76,  iind  il,  4?3.    In  the   prejiaratif^Ti  *iT 
of  lactic  acid  (xl*  476),  the  precipitate  formed  on  the  bottom  an 
of  the  vessel  from  the  chalk  and  the  decomposition-products 
cheese  is  found,  at  the  end  of  the  fermentation,  to  be  covered  with  » 
Bmall  quantity  of  a  grey  substance,  the  htctous  firment.     U'Ih'h  \^^ 
substance  is  introduced  int^s  a  cooled   and  clear-filtered  dtx-.xtion  ^^ 
beer-'yeast,   together  with  from  15  to  20  pts.  of  i^'ater,  chalk    ""'^ 
quantity  of  sugar  equal  to  from  ^^  to  -^iji-  of  the  liquid,  and  tbi 
is  kept  at  a  temperature  of  30^  to  35^  fur  some  days,  a  brisk  evtuu..  ■ 
of   carbonic    acid    and    hj'drogon    takes    places  the  H^|uid    beowi»c* 
turbid  and  deposits  a  precipitate,  and  the  chalk  dissolves  in  tli    '•"' 
of    lactate   of  lime.      The    new  (and   already  pure)   lactons  t 
separated  at  this  stage  of  the  pnH*eKs,  if  immduced,  toprrln 
chalk,  into  eugnr -water,  prodiicee  within  an  hour,  an  incij'i' m  .  .  '\--- 
linn  of  gas  and  conversion  of  the  sugiir  into  lactate  of  lime.     (T.i  t 
JV.  Ann.  Chim,  P/m.  n2,  404.) 

As  yeast  ts  necessary  \o  vinous  femnentation,  »*^  V'-- 
hictous  fermentation  require  the  prcficnce  of  a  |K'cn!iar  sni 
lacious j'ermeni  (Blondean,  Pnsteur).     Tliis  ferment,  a« 
deau,  is  the  Pcnit-iUium  tjUtumm,     When  lactoufl  ferait  ,, 
in  snilablc  sngHr»»olntioiifl  merely  left   lo  tltcmselveH,  it  ih   lit.  i; 
certain  bodice  present  in  the  air  develop,  iii  tlio  Uqutd,  into  ccUr 
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lactons  ferment,  which  then  set  up  the  fennentation.  If,  therefore, 
tho  air  is  excluded,  or  if  only  heated  air  has  access  to  the  Uquid,  no 
lactous  feiinentatiun  will  take  place  unices  tactous  ferment  ib  added 
(Pasteur). 

Lactone  fcnuent,  viewed  in  the  mass,  resembles  beer-yeast;  it  ig 
_    y,  slightly  g^lutinous,  and  appears,  under  the  microBcope,  to  con- 
sist of  very  BDiaU  epheruloa  of  ^^  mtu,  diameter,  some  isolated)  others 
united  in  groups,   aud  possessiDg  molecular  raotJon  (Pasteur),     The 
ccIJb  of  Penici'Uiiim  glaucum  have,  at  most,  a  tharaeter  of  ^j^mm. ;  they 
increase  at  first,  UJte  the  colls  of  yeast-,  by  formation  of  -new  round 
^Cellfl,  hut  afterwards  by  formation  of  elongated  and  many-branoheJ 
;ellsj  ^vliiuh  ultimately  caver  the  surface  hke  a  white  mo;ild  (Bloadcau), 
A  email  quantity  of  laetouH  fenueut  is  capable  of  decomix>8iD^  a 
trge  quantity  of  sugar,  provided  the  hquid  ia  kept  neutral  by  chalk, 
i»e  its  action  oa  the  sugar  is  retarded  by  tho  free  acid.     It 
js  if  nitrogenous  matter,  which  may  serve  to  uouriHh  it»  ih  like- 
rsc  prcBcnt.     By  desiccation  or  by  boiling  ^vith  water,  its  action  is 
^weakeoed,  but  not  altogether  prevented.     It  acts  best  on  sugar  when 
is  excluded,  inasmuch  as  the  action  is  tlien  not  interfered  with, 
Either  by  the  formation  of  mould  or  by  iufnaoria.     If  no  other  ferment 
presenl,  the  lactoua  fermentation  goes  on  regularly,  and  oftea  more 
[Uickly  than  vinous  fermentation  (Pasteur). 

In  solutions  of  catie-Rugar  containing  phoBplioric  acid  and  ammo- 
iiacal  salts^  Perticillittm  ghncfun  can  grow  and  convert  all  the  sugar 
ito  lactic  acid  (Pasteur,  Compt,  rend.  51,  296). 

Previous  to  lactoua  fennentation,  the  liquid  always  becomes  via- 
rasj  in  cousequcncc  of  the  development  of  PfnicilliMvL  glaucum^  whose 
ifications  HU  the  hquid  to  such  an  ext<.>nt  that  it  does  not  run  out 
'hen  the  vessel  is  inverted.  If  this  plant  can  develop  ityelf  in  sugar- 
Bolutions,  lactous  fermentation  ensues  whether  the  liquid  is  acia  or 
alkaline.  If  the  liquid  also  contains  albuminous  aubstaiicee,  tlieso 
yield  ammonia  and  carbonic  acid  for  the  development  of  the  PenicilUum^ 
and  are  partially  converted  into  butyric  acid,  while  part  of  tho  sugar 
transformed  into  mannito  (Bloudeau,  N.  J.  Phann.  12,  257). 
The  fcipoutaneously  developed  fernientation  of  saccharine  jmcea  con- 
taining nitrogen,  is  somctimealactousj  sometimes  vinous,  moBt  frequently 
I  both  togethec-  — IF  yeast  (as  isgeneiiilly  the  case)  contains  the  celts  of 
^^^eniciUium  ffhucwn^  as  well  as  those  of  Tori'iih  cereviMff,  vinous  fcrmen- 
^Kation  takes  place  lirBt,  then  lactous  fevrnGntation^  at  the  expense  of'etill 
^Bmallered  sugar.  (BbnJcau.)  When  HUgar-solutions  arc  brought  into 
^Bbe  state  of  lactone  feniR'ntation  by  cheese  (or  other  nitrogenous  snb- 
BtiintH.'s)  the  lactic  acid,  formed  after  a  while,  prevuntf*  the  further  action 
^of  the  fennont,  but  after  repeated  ad<litinfi  of  bicarbonate  of  soda 
^B[Boutron  &  Prcmy),  or  chalk  (Pelouzt*  &  GeliB),  the  whole  of  the  sugar  ia 
PRonvertcd  into  lactic  acid.— Slightly  alkaline  liquids  are  h>est  adapted 
fi>r  the  development  of  lactous  ferment,  neutral  hquida  for  the  develop*- 
^^ent  of  yeast.  (Pasteur.)  The  kind  of  fermeutation,  ^'inoua  or  lactous, 
^fexcited  in  sui'ar-Bolutionfi  by  a  niti^ogenous  Hnbstanco  de|Jei)ds  upon 
^^^c  stage  of  decompositiou  at  which  that  bub&tauco  has  arrived* 
^HBoutron  &  Fremy.) 

^K  Sugar-solutions  undergo  lactotis  fennentation  !n  contact  with. 
^parious  membranes,  especially  calfa  rennet  (Fremy,  Compt.  rend.  8, 
^B<},  and  0,  1C5 ;  see  also  Gay-Liiaaac,  Compt.  ren<L  9,  4(>),  with  diastase 
^Ktered  by  espoBwrc  to  the  aif— with  the  previously  altered  nitrogenous 
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of  beet^^Me— vfik 
(Bovtran  4  PnKf  i  JT.  .4jh. 
■roe^  lancdwilk  wa^^t  ^  kf'  to 
developed,  ftttd  betic  ftdd  b  pffodaoed.    (Bk«Mfeaa.) 

Tlie  flolabfo  parts  of  g|«llft  and  caKin,  ■■  wcM  aa  the  iatrog<eM«f 
iiHii!  whkii  wai— ftu  liauM  flBrawNtif,aPB|M  <  ■Jiailj  wiiBadMlri 
fof  tbe  der^kifioMsU  of  lartowi  fement ;  wiiafMatlj,  wfacro  tM9 
iq[«vW  «re  mixed  with  iogsr  aad  rnwiwwi  to  the  av,  tmnmout  m  foca^ 
BB  them,  even  if  jeaat  is  added»  the  two  fenieiils  thmn  rxKrtinic  tktc 
ipedfic  mdiiais  «de  by  aide  (BiBtenr);  «^AaJf«if— ■  /Wm<^rtw»,».tM. 

Tbe  flohrtioti  of  sogiar  ta  whej  twrnaieg  to  -riacid  ii: 
nni  to  roa  out  when  the  tluim.1  is  nrerte^     Each  t\ : 
then  rthiliita  ander  the  mieraaoope  a  larg«  ai^ber  cri 
and  of  ialefgnmii  ahooto,  which  when  di^eloped  ffst- 
fl»d  there  fractify,  ao  that  the  liqald  twcQPWn  oovor*. 
notdd.    The  ataas  which  haa  thea  agwn  b^ooma  find, 
laclic,  or  batjnc  add,  acoordbig  to  the  apeciea  of  pUaL  v^lUii  bu 
baeo  deTck>ped  ia  iu  —  If  carboaale  of  atnnaaiia  haia  been  added  to 
the  ■aochaiukS  wbey,  no  pfnHIB—  eefls  are  fonned  in  it,  or  oofy  r^ 
few. 

A  ntxtsre  of  4  ptn.  «agar,  t  ptflL  diaik,  9  pta,  cheeae,  and  SO  itt. 
water  exposed  to  a  tempermtnre  tietween  SC  and  25",  givea  off.  wttsj 
the  6rst  8  days,  carfoonie  ^d  mixed  with  a  wery  smaM  $n>  ■ 
hydrogen.  In  open  Tesaelfi,  tbe  surface  becocnea  oovared  wxth  > 
of  mould  coataimng  a  laige  nranbcr  of  cells  of  /MetUnua  ytocMJW :  tie 
luraid  becoraes  acid  visooas,  and  ropy,  and  the  caaein,  in  cooibinatka 
with  the  chalk,  falls  to  the  bottom*  In  tbe  further  pfofireaa  uf  the 
fermentatioOt  bydrogeo  is  evolved  «£  well  an  carbonic  acul,  the  omm 
ta  OQUTGrted  iuto  butyric  add,  the  sngar  either  into  lactic  and 
acicU,  or  LdIo  maumte.    (Blondeau,  N.  J.  Pharm.  1  :V  "^  ^"  ) 

Also  when  the  decoctioa  of  yeast,  nnmlxed  is  of 

ferment^  is  eet  aaidc  with  eugar  and  chalk,  lactoti^  a^tnu  :  *^' 
in  after  contact  with  the  air  for  a  short  time, jeenerall; 
accompanied  by  auatber  kind  of  fermentation   (Faateor)*     ^. 

In  liquids  containing  snj^r,  ycast-ash,  and  t^rtr&to  of 
({I.  2ti9),  infusriria  and  celb  of  lactouA  formcnt  are  produood  la 
with  tbe  air,  even  when  amaJl  quantities  of  yeaat  are  ad<lcd.  AfUct 
few  dayH,  t-he  infasoria  disappear*  -n-hile  the  lactons  feiment  incretna 
and  often  remains  as  the  *mly  active  ferment.  When  carbooat»^ 
lime  is  added  to  HUgur-watt^r  contiiinin^  email  (]Uaiitili*^H  of  amiacaii' 
aallH  and  phoRpbat^JH,  and   tlu^   lu^iiid  ia  expt:»fled  lr»  ti  ^^cfjaa 

after  'H  iiom'w,  to  show  turhidity  and  ^vo  olf  ^^j  ii  ■  ut 

which  cnHiici^  in  tlte  r<>ll4*wiri^  days  cao^s  the  ainmoum  to 
the  earhoriatr  of  lirtip  and  the  plioepbatea  to  disiiotvo^  and  y,n-im— 
lactate  of  lime  and  liiotoiiti  ferment,  wliicJi  latt4?r  is  neually  mixed  vick 
infiiaoriu  (IVtiteui-,  Comjtt.  ttml.  4.S,  a37). 

TUii  fernK'ntaiion  obw?rved  by  J.  Ga>-Lusfi»<r  Jfe  Pelam*  (J<a 
Clum,PhfA,  &2,  411)  ill  kept  beet-jnico,  and  hy  Fourcroy  &  Vaoc|aito 
in  krpi  *mk«n-jnice,  appears  to  have  been  partly  I actouK^imrtlymfaoOM 
fomentation. 

&u|^  inxiyf  be  ennvcrled,  by  laetona  fermentation,  int4'>  lactkiO^ 
without  yieldifi^r  other  pmiinctfl  of  decom|wfsition  (IS^^ulrou). 

Si^r  in  the  e<tate  of  lactoiiB  fcrmeiitatinu  may  bo  converted  hi^ 
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lactic  acid,  witliout  yielding  other  products  (Boutron  &  Premy).  The 
alcohol,  giim^  and  mannitc,  which  arc  sometimea  produced  in  lactoiis 
fermeatatioiis  occur  only  when  yeast  or  mucous  ferment  in  mixed  with 
the  luctous  fcnnent,  (Pasteur.)  The  butyric  acid  is  a  product  of  the 
further  deconipositiuii  ol  t]ie  lactic  acid  (x,  70).  —  Occasvonally,  sugar 

?rte!d8,  under  the  infhieuce  of  ftiiimal   membranes,  an  acid  difftreut 
roni  lactic  acjd  aud  forming' a  lime-salt  aoUiWein  alcohol.     {Boutron 
1^  Fremy.    Sen  mlia  Berthdot,  itf.  Ann.  C&im.  Phi/s.  50,  359.)  —  Frcmy  nsHunicdl 
that  the  sugar  was  tranHformedj  first  into  nianiute,  then  into  lactic  acid.  " 

When  iJiverse  sugar,  fornjod   from  cane-Hiigar  by  the  action  of 
acide,  ib  submitted  to  laotous  ft^rmentation,  the  Icevo-rotatoiy  j.>owor 
of  the  liquid  iH  increased  by  \  and  then  reniains  constant  without 
further  fermentation   occurring*     Thia    increaeo   of   rotatory  ptiwer, 
compared  with   the  quantity   of  lactic  acid  that  is   formed*  proves 
that  only  the  dextm-ghicoee   has  been  converted   into  lactic   acid,  j 
while  the  laavo-ghicoac  has  remained  unaltered  (Dubrnnfaul:,  N.  Arm,  \ 
Chim,  Phi/s.  21,    175%     Dubruufaut    himRclf  does    not    consider   hifl'' 
cxj>erijnent  conchiBive ;    accordJug    to   other    statements,   including 
[•ihoflfi  of  Pasteur  (Conipt,  remi.  51,  208),  the  whole  of  the  sugar  dia- 
i0ATfl  in  the  lactone  fermentation. 

The  laclous  fcrmentutioTi  of  sugar  may  he  replaced,  under 
ipparcntly  Bimiiar  circumstances,  by  a  conversion  of  the  sugar  hi  to 
Bcotic  acid.  6(M>  grms.  sugar  dissolved  in  a  litre  of  water,  and  set 
Mtde  for  a  month,  in  contact  with  30*1  grms.  cheese,  without  accosB  of 
»ir,  and  at  a  t*;nii)eratur-e  of  20",  did  not  give  off  any  ga^,  but  formed 
A  thick  crust  of  mmild  and  a  large  quantity  of  acetic  acid,  Thi^ 
transformation  takes  place  under  t!io  hiBuence  of  Torvula  acetu 
(Blondeau»  A\  J.  Pharm.  12,  330.) 

The  molasHCH  left  hi  the  manufacture  of  heet -sugar,  if  rfch  in  nitrate's, 
sometimes  giveJ*  off  nitroUH  acid  during  vhiou»  fermentation,  accord- 
ing to  Pasteur  {BulL  Soc.  Chim,  Paris,  11  Mar,  1839 ;  Ktfpp*!t  Jahre^ber. 
185&,  553),  only  when  it  imdergoca  vinous  and  lactons  fermentation  at 
the  same  time.  The  nitrates  are  here  reduced  by  the  hydrogen 
evolved  in  the  formation  of  lactic  (more  correctly,  of  butyric)  acid. 
Aqucoiis  sugar-aolutionH  ect  aflido  for  wceka  or  months  at  40^  or 
a  lower  teraperatiu-e  lu  contact  with  chalk  and  cheese  fglue  or  other 
nitrogenous  substances)  undergo  a  fcJ'mentation  different  from  the 
viiioua,  and  not  depending  on  the  prcBcnce  of  yeaet.  In  thia  fermcnta- 
timit  both  the  nitrogenous  substance  and  the  sugar  are  destroyed,  car- 
bonic acid,  nitrogen  and  hydj-ogen  escape,  and  alcohol,  lactato  of  Unie 
and  butyrato  of  lime  are  produced  (lierthelot,  N,  Atw^  fjhivu  Phj^, 
50,  «r>i). 

Berthelot  lifcewiee  deeignatos  this  reaction  ^  Fermenfaiim  ako^lique, 
whereas  Past-eur  (jV.  Ann.  Cfiim,  Ph^$,  58,  ^'24)  regards  it  as  lactoua 
fermentation.  — 10  grms.  cane-eugar,  120  grma.  water,  10  gnna. 
chaJk,  mid  2gnn«»  cheese,  yielded  at  40^  in  six  weeks,  1*2  grm  alcohol, 
togt?ther  with  lactate  of  lime,  fennent,  and  3  grms.  of  unaltered  sugar. 
—  170  gnus,  cane-sugar,  2  litres  of  wat<T,  200  gnus,  clialk  and  ;iOO 
^nns.  che<^',  at  a  temperature  near  0°,  yielded  in  five  weeks,  10 
fproSt  alcohol,  together  with  lactate  of  time  and  a  small  quantity  of 
butyratc*  In  this  reaction,  neither  mannitc  nor  fat  was  formed. 
Yeast  waH  luit  pmdnced,  if  the  process  waa  conducted  out  of  contact 
with  air,  or  hi  an  atmosphere  of  carbonic  acid ;  nevertheless  akuhol 
was  obttuncd  oven  under  these  circumstances.   C«aip«re   the  coiT«»pD]]d- 
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wccii  Btaroli  and  glutin,  this  subatanco  being  formed  quickly  and 
somctrhat  abimtlanlly  in  6yrui>9,  and  rcnderiDg  tbcm  viscid,  ductile, 
and  uncrj'Btidliflabk".  If,  therr'fori?^  the  jiiicej  iiftor  being  treatctl  witli 
liuiOf  is  left  to  atandfor  46  bonrs,  ft  jelly  in  produced,  from  wliicli  ali'nlml 
tbrowa  down  a  soft,  wbitc,  nacreous  luccipitmte,  whicb  dries  up  to  u 
nacreouij  mass,  diKsolves  but  epariDgly  in  hot  or  cold  water,  even  when 
moist,  but  swells  up  in  it  to  a  tmnrtpiuent  mass,  and  when  troat^d  with 
nitric  aciflj  yields  notiiing  but  oxalic  acid.  This  muss  is  not  coloured 
by  icfdine,  or  converted  into  sugur  by  dilute  acids,  and  doea  not  give 
off  umrnonia  on  diy  diatillation.  It  m  found  abundantly  at  the  bottom 
of  the  vat8  in  wtdch  niolassea  is  left  to  ferment  for  the  preparation  of 
niiD.     (Plague,  J.  Phavm,  26,  248.) 

Lemoiiado  contaijiiiiL-  sn^'ar,  volatile  oil,  citric  acid,  and  condenBod 
carlxjiiic  acid,  loses  its  fluidity  and  becomes  gumiwy  by  lonff  kecMJing-, 
eept'ciaUy  in  winter.  If  the  giinmy  liquid  be  precipitated  by  iifcohof,  and 
the  precipit^tCjWhioh  is  friable  when  dry,  be  washed  with  alcobol,  there 
remaiUB,  after  dryings  at  lOO^j  a  viscid,  semi-transparent,  homy  mass, 
■while  the  alcohol  takes  up  a  brown,  uncrystalUfiable  sugar.  Tliis  mat!a 
recovers  its  former  appearance,  when  cold  waler  is  poured  upcjn  it,  and 
fonns  with  boiling  water,  a  g^im  which  is  difficult  to  filter,  is  not  coloured 
by  iodhic.  doefl  not  reduce  potassio-ciipric  tartrate  or  precipitate  basic 
iic<?tateof  lead,  and  yields  oxalic  acid  Avilh  nitric  acid.  This  gum  con- 
tains 1'37  p.  c*  aah,  and  after  deduction  of  this  ash,  it  contains,  on  the 
average  43"56  p,  c.  0,,  6'47  11.,  and  49*97  0.,  the  lead'coraponnd  con- 
tAiii85a'80  p.  c.  PbO.,  l'J'31  C,  2'70  U.,  and  22-100,  (Tilloy^  Maclapran.) 
When  yeast  JB  well  washed  Avilh  cold  water,  theti  boiled  with  water, 
and  -^^  pt.  sugar  diBt?t>lvcd  in  the  iiltrate,  the  liquicl,  after  a  few  days, 
becomes  turbid  and  tenacious,  like  decoction  of  linseed.  At  the  Banio 
,time»  a  mixttEro  of  carbonic  acid  atid  carbonic  oxide  in  varying-  propir- 
tioiifl  m  evolved.  This  fennentation  lasts  about  12  days,  for  u  shorter 
;iinie  between  20^  and  2^"  ;  it  takes  place  also  out  of  contaetwith  air, 
\mid  i&  excited  even  by  yeuHt  "which  has  been  boiled  out  with  water. 
(Desfosees,  J.  Phaim.  15,'f>02  ;  N.  Trs.  21,  1,  159  ;  Schiv.  58,  98.)  Under 
similar  circumstancoSt  lactous  fermentation  may  likewise  take  place 
(comp.  ]i,  277,  278).— On  Muooub  FcrmeaUitioDi  see  »Uo  VnaqueUa  {Ann,  Chim. 
Phyt.  20.  93). 

Water  boiled  with  glutin  producer  iu  cane-sugar  solution  the  Barac 
f.lionge  as  dc<»ction  of  yeast.  In  contact  with  sugar-sobitioti  for 
24  hours  at  25*,  it  gives  off  a  smaller  quantity  of  gas  than  theidecoction 
of  yrasf,  and  rcridere  the  liquid  gummy.  The  gascaua  mixture  eon- 
tains  hydrc»gon  in  larger  proportion  to  the  carbonic  acid  than  that  which 
Ib  evolved  by  decoction  of  yeaet.  After  the  completion  of  the  mucous 
fermentation,  tVic  liquid  is  sliil  very  sweet,  but  bo  thick  that  it  runs 
out  ill  threads  when  the  vessel  is  inverted;  when  evaporated,  it  leaves 
a  nou-crystalUsablc  residue,  and  on  treatijtg  this  with  alcJiJhol,  a 
fiacchariferous  guin  remains  imdiseolvcd.  If  tho  remainder  of  the 
eaj^r  be  cstracted  from  the  gum  by  fermentation  with  yeaet.  there 
arc  obtained,  for  every  100  pts.  of  sugar  decomposed  by  the  mucous 
fermenlation,  109'48  pts.  nf  a  |>ale  yellow  hisipid  gTim,  which  yields 
scarcely  any  mucic  acid  when  treated  ^vith  nitric  acid,  is  lees  soluble 
ia  water  than  gum-arabic,  and  yields  a  thicker  mucilage  than  the 
latter.    (Desfossei=,) 

In  the  preparation  of  lactic  acid  by  BcnBch*s  procesR  (xi.  475),  there 
U  obtained,  tagcthev  wiLh  manidte,  a  coneidcrablo  qtiaotity  of  a  gum^ 
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which,  when  the  fermcDtatian  is  compl<rt<?t  ftnd  tho  lactate  of  Vam 

lieeii  rernoyed,  may  be  obtainod  in  a  state  of  purity *frofn  tho 
Ili|i]or.  This  iiquid  la  precipitated  with  eulphuric  ncid  ;  tlie  grrnmU 
rcniovfd ;  the  liltrate  ia  mixed  with  alcohol ;  aud  tJio  prrci|ilal/'  b 
purified  by  repeated  solution  in  water  containirig"  hydfochlnrfc 
and  precipitutiou  with  alcolioL  —  It  ooDtaioB  43*8l  pu  c.  carliock, 
hydrog-cDj  and  50'14  oxygen,  turns  tho  plane  of  r»rJfirittJition  to 
right,  reacts  like  arable  aeid  (p.  2r>4)  with  cnpric  in 

edution,  but  does  not  yield  mucit:  acid  withnii...    *,vitL     (Brl 
Ann.  Fharm,  104.  197,) 


Coftihinaiiofis, —  Wil/t  Water^^CAiic  Biigardissulvca  in  ^  of  its 
of  water  ni  mean  teniperatnrea,  and  in  all  proportions  in  builinginltf. 
Froin  a  sotiition  containing  5  pts,  etigur  to  I  pt.  water,  |  of  the  tu^ 
cryHiallises  on  cooling",  (Hpnry,  J.  Pharm.  27,  8.)  When  20  gnofco' 
cuue-Hiig^ar  are  diaaolved  in  l(Hl  cub,  centimB.  of  water,  tbo  leinpefim 
falls  half  a  degree.  (Dubrnnfftut,  Compt.  rtnd.  23,  4i-)  Whon  0* 
kiJog",  canc-Htigar  h  dmaolved  in  1-1  litre  of  water  at  1G'62°,  tii*  tflftr 
pcratnrp  falis  to  16*5*'.  (Pohl,  J.  pr,  C/tmi.  8^,  IM*)  A  otuioeatn^ 
solution^  or  (iyrup^  of  sugar  \h  vieicid,  glutinous  and  ri.»py,  Oa  tevf^ 
cion  of  sugar^Bi>lutiana  wh«n  heated,  *ee  Gerlach  (Kopp't  Jahffhirn  19M»  4ijl*1^ 
speci^c  gravity  of  cane-su|;nj*  solutioa*  of  deiitiUe  iieroeataffl  haa  bcca  dcCaaiMi  If 
Ik^ndcs  ik  VUwh  {Br,  Arch.  22,  70);  Nicmaaii  (^nn,  PJk^rm.  Z,  Mli.  f»m 
(Dumm'  Train  da  Chtmit  eppti^vitf.  6.  256;  Ger^ardt'a  Tir^i/,  J,  Jl-: 
{DinyL  l^ti,  Sll);  B&Mmg  (GdArunttttchfrnie,  Frtg  1845*  I,  117,  and  Siif^  - 
HM^xtiheW  {Gfhattiprobe  jn.r  Biete,  MUnclten,  18-171.  The  moM  inrpartaM  ai  i^m 
UblM,  cBkuLbted  bj  PuUlj  wte  gEvm  in  fl'ten.  AHd.  Bit.  1 1 ,  OS  i^  SimJlt4 


Percentage  of  Cane-sugar  in  A^vemts  Sohttona  of  dffftrtnt 

(Extracted  from  the  Tables  of  Balling  and  Brix). 


Cine.m^r 

Sp.gr. 

percent. 

at  U*a". 

I 

MKJ40 

b 

l'02O0 

U 

1-0404 

16 

1-iJOU 

to 

1'0«32 

» 

M059 

SO 

1  1295 

U 

1*1640 

40 

1*1794 

41 

1-2i>j7 

i^uw^ogir 

Sp.tr. 

per  cent. 

•/  17  V. 

50 

1-2160 

55 

1-^610 

GO 

1-2»0U 

65 

1»IW) 

70 

1-3^7 

75 

i-a^4 

80 

iu:>o 

85 

I44M 

90 

1-1^9 

95 

1-6209 

91 

1-5604 

Wien  a  solution  of  CAiic-sugrar  gatnratod  at  eanomott' 
i»  mixed  with  an  crjual  volume  i«f  nil  tif  vitriol,  a  etOHBT 
in*  ln!al  iji evolved,  and  the  liijuid  frotljH  up.  pving  off  choking T«|Mtff 
of  forniic  acid,  Lrft  to  itself,  It  t^ixm  sAliditioB  to  a  black  hnmv-tti 
luasa,  whifii,  wheu  mixed  witli  10  or  20  tiuiOB  it«  vohime  of  water,  gffW 
a  very  atrongly  flnoriiscent  liquid ;  the  fluorescence  Ut  aot  deatnvd 
by  Iwiilini^f,  but  immediately  by  neutralisation  with  boiuw.  ThifiiDlnfli 
con  tabs  an  acid  wI»osg  baryta-Bait  dries  to  a  resinoua  nuwB  (f'^*" 
Cht-rti,  Ccntr,  18(>2,  378). 
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fc  With  Boms,  —  SmTtUc  of  Ammonin.  —  20  parts  of  pulverificd  sugar 
H^^ally  ftbsnrl)  1  pt.  of  anuiionia-gaa  and  fonn  a  doiiBO  tenacious 
Hmb,  which  sQidls  of  ammonia  and  gires  it  off  on  exposure  to  the  air. 
BerzeliuB.) 

■  Sucrate  of  Potash,  —  An  alcoLolic  solution  of  cane-sugar  is  precipi- 
bio d  with  Btrniig  pniaRh-loy;  tho  Eoniifiuid  prt'cipitat*  is  trituratoil 
Irith  fi'esh  tiUuihul,  wliicfi  ruudurn  it  compact,  and  ilriod  m  vacuo,  ur  in 
fe- free  fn:tm  carbonic  ad<K  (Soubeiraii>)  White,  friable  tranelucent 
hage,  shining  on  the  fractured  Biirfact:,  melting  at  100'*  ity  a  viscid 
■qiitd,  and  liaving  an  alkaline,  uofc  sweet  taste*  (Brendccke>)  Accarding 
fcBreridccke,  it  ctnitains  120  p.  c.  potash,  andcnnsifita  of  C**Jl'*U*",KO 
By H'^O^'jKO  =  I2'4l  p~  c.  KG).  Soubeimn  eivei  tho  »am?  fDrmuIn  ^  Dubrunfuut 
fcwV*.  rrtiif.  32,  l9e)gEre4C3^H=03,KO.  It  turns  brown  when  Iiouted 
■)  110*,  and  swelb  iip  strongly  when  heated*  It  is  completely  decHjm- 
poHed  by  a  stream  of  carlwnie  acid,  partially  by  air  eontainin^  carbonic 
■rid.  —  Wiicii  its  aqueous  sohition  is  expiBcd  to  the  electric  current, 
ft  givcB  off  lt3^drogeu  at  the  negative  pole,  while  an  aqueous  solntion  of 
■arlwuato  of  fiotash  la  formed  at  the  imsitivc  poh'.  (Bocqiierel,  Ann^ 
■Kifji.  Phijk,  -ir,  SO  —  It  ifi  not  deconipose<l  by  a*]noouR  boracio  acid  at 
Bcan  t<!mpcraturefl-  (Michaeliw.)  It  is  inHolubte  in  pure  alcohol,  but 
Hssolvi's  ill  alcohol  cjfDtaiuiiig  sugar.  (Hrendecke*)  —  A  srjhitinn 
Hf  Cftflp-Bugar  hises  13  i>er  cent*  of  ita  Totfifory  |>ower  on  addition  of 
M.  at.  potaeh,  but  no  more  when  a  larger  quantity  of  potash  jti  added  j 
hence  there  ifi  probably  but  one  definite  compound  of  cane-eugar  and 
)taahi    (Dubrunfaut,  ah  also  Michacli^^  J< /»r.  CA^n,  5G|  411.) 


Siicraie  etf  Soda,  —  Obtained  like  the   potnah-coniponnd,  and  ox- 
>ite  siniiJar    reactioiifl.  (Brendecke*  Bccqiierel,   Duhrunfaut-)    Con- 
duH  7-.SB  p,  c.  soda  (Soubeirau),   8*2  p,  c.  (IJrcndccke).    According 
Soubeiraa,  it  is  C^H^O^^NaO.    (c=^H=AO'^NaO  =  &'52  p.  c.  NaO.) 

Compound  of  Caiif-smgar  xnth  Chloi^dc  of  SotHum,  — On  mixing  the 
Bolutiout)  of  1  pt*  common  salt  and  4  pts*  eiigar,  and  leaving  the  liquid 
to  evaporate,  cane-sugar  cryetalhscs  out  first,  and  the  mother-liquors, 
o\\  further  evaporation,  yield  this  compound, —  Small,  sharp-edged 
cryetida  having  a  sweet  and  aalino  taste,  dcliqucflcing  in  the  ajr, 
(PeUgotj  Ann,  Chim,  J'fit/s*  67,  113.)  In  combination  with  conmion 
salt,  cane-sugar  retains  its  rotatory  power  unaltered.  (Blot,  CompL 
rend.  \b,  K30.) 

Belongs  to  the  doubly  oblique  ]Trismatic  syetom^  perliajw  diclino- 
bcdral.  The  colourlesB  crystalH  with  rough,  imperfectly  reflecting 
faces  are  formed  (j?^.  125,  without  if  and  j)  from  iho  two  perpen- 
dicular dodecaida!  faces  v  and  w  whose  cdgcH  arc  truncated  by  the 
hesaldid  facoi*  (back  and  front),  and  j-  (right  and  left).  The  ^-sided 
prifim  thuB  formed  is  terminated  above  by  a  dihedral  aumniit  formed 
by  the  right  dodccaldal  face  k  and  the  left  A.  x  i  tss.  lOS^'OI'  calc,  = 
10;i"  41  obfi, ;  "  :  :r  =  L'lG"  15'  catc,  =  130''  17'  obs.  ;  «  :  f  =  147'  If/ 
calr.,  =  147°  3.V  ohs. ;  vix~  WC,^  14*;  r  :  j  =  140'  15';  kxx  = 
121>"4'obfl.;  jC*:Aabove  =  ini^52'calc.,  =  l02'2G' obfi.;  /•:r  =  98"2' 
calc,  =  97^  55'  obs. ;  k  i  «  -  137'  20'  c^ilc,  =  137"  7'  obs, ,  k  :  v 
beliind  =  73"  2'  calc. ;  A  :  £  =  81"  58'  obs, ;  A  :  «  =:  62°  W;  hio 
=  106'  35'  calc.     (Weiss,  Wi^n.  Akad.  Ber.  37,  376.) 


we^k  alcobol  »1U  t» 
a  gfadiaoaB  Si]iimI,  wUcb,  after  rrperiil 
«f  water  and  premUAkm  with  aloM 
n  1  aL  bosax.     The    aan 
hy  dbmokriag  the 
JT.  A".  .IreA-  18,  i?-) 

bjr  tlie  acckm  of  bjrAur 

of  bamaott  aotatioBor  caooHmgar, in tk 

flC  ■J|*\;drit«i  dfaariittii — or  bytbeatfiB 

of  ao^  vitb  foflsnation  oi  tmifky^Bitt 

Oamft.  ttmd,  SS»   4981 — Baryta-waltr  i» 

r,  tbe  iolaibci  kf  t  to  cryttaBm,  wd 

of  ooaiaa  with  iha  air  (BkwdGi:fce,  MigiA 

Spta.  water  aoS^fiAtt,  wbco  iiux«dwitt 

CMe-emr*  to  a  oystAlHiie  pa1|s  which  doei 

rated  (PdieuCl  ^  SouUl  nacn •*    -"-t-i^ 

(PiUMJwiQ.  nm^Mbtg  bondb  acid,  or  caastic  taete  ^ 

(Pei^oil — tW  rotatory  power  of  cane-sugar  U  «^*  ui^ti^^  .,- 
bante^water  (MewCMil 

The  m/^nniyt,  afto-  ifa-nag  k  vacao,  doea  not  give  off  aoy  wilff 
ai  too*.  (NBgol.)  It  ia  hmmpoeed  hy  Ctfbotuc  aod*  with  «qan- 
tioii  of  aaJ^Tdroaa  caihasate  of  barjta  (Felooze.  A  n«.  CAnr.  ilhyL  4^ 
307V  — ItmaaH^ m  A7'€ pteL rf  waUr  at  15";  in  43*5  i*(a.  waierit 
100*^  (Fd^  ^.  .Aaa.  OSm. 
B^xrit  and  m  aloohoL 

»4C 144     _     ni     n-t    ^.-.     M'4 

tt  H n   ^     4^ i-a 4*»   ^ 

tt  T?  Ufi    ^    »■«    3**4    3<'l     _ 

SB.O IW    _    5*8    30^ 5l-«    ;w'« 


1%!.  M,  $79X    Insolable  m  «m4- 


(;mi|so=*,^b«o 4»i  .-  iooo  —  loo-ft  —  loe-e   _ 

So,  «co>nliBf  to  Ftlifot,  Fdows,  and  SovbcinB.    CoB]Nre  SMhi  ( 
SO,  St  i  PeUcot  ^.  ^^  PA«nR,  2. 103). 

^j^y^p^From  the  ealntion  of  canc^eogar  iu  eatoratH  )«TTe»* 

water,  alcoliol  tlipowa  dowii  a  precipitate  cootaiuhig  18*5  |.. 
(BnjrultH:kL\)  This  precipitate  a>utaijja  cane^BUgar  in  a 
tuixtiiro  (Soubciran). 

Sucmte  of  Strontut.  —  The  Bolutton  of  equal  qtia&tities  i»f 

fltnmtui  is  i>alo  yi'lloxr,  lias  a  caustic   Uistr,   iind  on  cooling    

nn-KtalH  wUicli   i-nbrt-ACi!  in  (he  air  from   Hltsiir^Uen  of  carbusvicff' 
toiueL'y,  i>cfiu',  3^,   1^)^).    Ciuic-sugttr  in  combmatiuo  with  atra^ 
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"retains  Us  ratatory   power   unaltered  (Dubrunfant).  —  Carlionic  acid 
BeparateB  from  the  solution  auhydrouB  carbonate  of  titrontid  (Pclouze). 

ISii^aie  of  Litne.  —  Lime  diBSolves  in  fingar-watcr  (with  evolution 
of  heatj  according  to  Pclig'ot)  In  mudi  larger  quantity  than  in  purtj 
■water  (Lowitz).  The  quantity  of  lime  which  an  aqueous  sug'ar- 
solution  ie  capable  of  taking'  up  depends  upcju  its  density  (Pelig^ot, 
B&rthelot)  and  temperature  (Dubrunfaut)* 
100  pts.  cane-Bugar  diBBolvcd  in  water  difieolve  55*6  pts.  lime 
(Osann),  50  (Ure),  40  6  (Daniell),  29  to  30'G  (Hnnton),  23  pts-  forming 
i-sucrate  of  lime  (Soubeiran).  The  eu^ar-aolution  at  100^  takes  up 
J  at  linie  to  1  at.  sugar;  at  0"*,  if  it  contains  not  less  than  25  p.  c. 
Eugnr,  it  takes  up  2  at>  lime  to  1  at.  sug'an  (Dubrunfaut.)  On  (be 
lolubilitjf  of  ]inie  in  fiu^ar-salntioDS^  Peligot  foraierly  founded  a  mode  of  estimatiaa  of 
■agar  {Compt.  rend.  22^  fl3C)* 

When  a  solution  of  sugar  is  agitated  with  escess  of  lime,  complete 
saturation  takes  place  b«t  slowly,   after  repeated  agitation,  and  only 
when  the  quantity  of  lime  present  m  at  leaat  twice  as  grnat  as  that 
^H  which  the  solution  can  take  up.     Solutions  containing  more  than  30 
^m.  c,  Bugar  becoine  ^mmy  and  then  solidify  i  those  which  exhibit  a 
^^dcnsity  of  35°   Bm.  immediately  form  a  spanngly  soluble  componnd, 
not  aoparable  from  the  excess  of  hme.     With  somewhat  more  dilute 
solutions,  monoi?ucrate  of  hnic  is  always  formed,  but  this  compound  ia 
capable  of  taking  up  an  additional  quantity  of  lime  greater  in  propor- 
tion ti>  the  concentration  of  the  eolutian.     Sugar-eolutions  of  4iJ  per 
_^cent,  take  up  2G*57  pts*  hmc  to  100  pts.  sugar;  solutions  of  20  per 
^^ceot.  only  23'15  ptw.  and  solutions  of  5  per  cent,  only  18H)6  pts., 
^Ptherefore  more  than  I'o  at.  lune  fexactly  rG2  at.)  to  1  at.  sugar,  the 
^  monobasic  sucratc  of  lirne  formed  in  the  first  instance  being  piirtially 
converted    into    bibasic    sucrate.       (Pcligot,)       Soubeiran    sunpoeeB 
the    solutions    to    contain   4-BUcrate,    Berthelot    4-sucrate    or    lime 
(SC"n"0".4CaO). 

More  dilute  sugar- solutions  containing  not  more  than  2*4  p.  c- 
sngar,  dissolve  leas  lime ;  moreover  they  dissolve  a  constant  quantity 
wmcli  (after  deducting  the  lime  which  the  water  itself  dissolves) 
amounts  to  12"0ptR.  lime  for  100  pts,  sugar,  corresponding  apparently 
to  thefonnulro  3C'»JI"0",4CaO*  requiring  10*91  p.  c.  liEie,   (Berthelot.) 

^  See  Peligot^a  Tabic  of  the  frolubitity  of  iimc  in  sugor.wnter  {Compt,  rend,  32^  i^35  ;  N* 

B^nn.  Chim.PAy»,  54,  3^3);  Berlhdot'fi  Table  (/V.  Ann,  Cftim,  Pkyt.  46»  i;&). 

V        The  aqueous  solution  of  sucrate  of  lime  tastes  bitter  and  alicaline 

bat  Bcarccly  sweet.     Its  rotatory  power  is  less  than  that  of  the  sugar 

contained  in  it  by  13  p.  c.  if  1  at.  lime,  by  26  p.  c*  if  2  at,  lime  have 

been  added  to  1  at.  sugar  (Dubrunfaut).     On  neutralising  the  solation 

with  an  acidi  it  recovers  its  rotatnry  power,  even  if  it  has  previously 

been  heated  to  llZ'o"',  but  not  if  it  has  been  heated  to   119°,     The 

presence  of  ferric   oxide  in  the  solntion   has  no  influence  on  these 

results.     (Michaelis,  J.  pr.  CItem,  50,422).  —  The  eolution  solidifies 

^  to  a  tliick  paste  when  heated,  a  large  quantity  of  lime  separating 

^pln    combination    with   a   small   quantity   of    sugar  (terbasic   sucrate 

^aocordmg  to  Peligot),  and  becomes  clear  again  on  cooling  (Osann, 

Gilb,  69»  292  j  Kastn.  Arch,  3,  204).     Part  of  the  Umo  then  remains 

dissolved,  together  with  the  greater  part  of  the  sugar  (Osaiiu),  but  tho 

quantity   of  the  latter   retained  in   solution   depends    on    the    pro- 

jvortion  of  lime  and  sugar  originally  present,   amounting  to  §  of  <ho 

original  quantityj  if  the  heated  solutiou  contained  the  mouoaucrate^  u-ud. 
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id  hdH  the  original  quantity  if  it  oout&iiit>d  the   BesquibMio 
(Peltgot.)    Dilute  solutions  of  Bucrate  of  lime  become  tarfaid 
coDccntrated  eolutiona  at  100'  ;  in  highly  corioontra!>  '       '    "  (o 
precipitate  is  formed  (Dubrunfaut).  —  \Vhcu  sulutione  ■  .  ■  . 

Ume  tt>  2  at.  sugar  are  boiled  coutiuuouely,  do  du<  .>Trij,  ,;  i,  ,i  Ut 
sugar  takc«  plaoe^  not  even  such  as  w<»nlu  result  : .  -t  t  '  i  ■■Xiug^ 
i*t*  aqueous  solution.     (Dubrunfaut.)  —  When  a  culd*]-;  luU« 

of  gucrate  of  lime  has  been  decomposed  by  carbonic  ^l^-n^ 

augur  can  be  detected  iu  it  by  solution  of  ooj^rttr  ;  vvt^ji  ii'  a  i»a.t  Umj 
boiled  over  the  open  fire  for  two  Lotin?,  ctr  (ill  tUo  boUinj^  j^iul  Ua 
risen  to  120"  aua  the  mos^  thickens  and  begins  lo  cJiar,  tho  ttnt<QnU 
portion  when  treated  with  carbonic  ai'-id,  eliil  yiehl^  un:ilt<*rcHl  sugv- 
(iToelistettcr  J.  pt:  Chem.  ^9,  I^G.)  The  decoiri(H)Kitiou  of  »unr««ait- 
liuna  by  boiling  is  retarded  by  the  addition  of  chaUc  or  of  »  Midi 
quantity  of  sucrate  uf  liine^  and  does  not  take  ptrnx*  ut  aD  in  itiebdOiRf^ 
of  Batuiated  soltitiona  of  aueratt;  of  lime.  If  howewr  ir.v..ruft  impw 
bad  been   previously  farmed,  this  sugar  ia   quickly    -j  -l  ti 

lioiling  (Soubeiran).  —  When  »oUitioud  of  eucrate  of  iu..t    ,..,  tjvj^v 
rated   there   remains  a  wiltmrlcBs   or  i>ale  yellow,   traiialuoetil, 
luttsH^  whieb  beeoiuefl  friable  when  quite  dry. 

The  stjtution  of  Biicrat«  of  lime,  which  remjuns  uosJtfsred  it 
from  contact  willi  the  air  (p    261 X  d*,'}K>sitfi  crj'atal:-'     ^'  '    -  -     «  -  ' 
carlxmate  of  lime  when  expoeed  to  (he  action  of 
iJir  elei^tric  cuiTcid,  accurdm^  to  Becquerelt  Ann. 
without  (iu  the  fii-et  case)  any  atteratiou   of  tbi- 
Brendeeke.) 
to   the   air, 


/I  /  f.U  . 


Solutions  of  i^ucrate  of  hmc  becNjmo  turbid  od  expovoft 
only  when  they  are  dilute.     <Kuldmtuin,    DfibnnilML) 


Frttni  tlie  aiculiolic  aolutioQ,  air  containing  carbonic  uci'^  '  !■ '^  ■ 

auli3'dn>u3  earbouate  of  lime,     (lireadeckc,)^ — Wbeti  ^■  ,    .  - 

paa^d  into  a  solution  of  moDosucrate  of  Ume,  the  liq  i ' 
ttirbid  till  tlie  Hrst  third  of  the  lime  hm^  been  ev*nvei  j..' 

if  the  stream  of  carl>o«ic  iicid  be  still  ki'pt  uji,  the  :  -  ■    . 

jflfy,  tlie  second  third  of  the  lane  being  then  cx'UVt  i  .     .   .ir. 

white  tho  liiKt  third  remains  iu  golutiuu  aa  sacrate  ol   htuct,  togvlW 
with  traced  of  carbonate.      (Dubruiifaut.)     Atflordinf  i«    niiiiii»it».  n 
vholeof  tha  Ums  may  b«  pr«ci|iitAi«a  m  urbootto*     Lotvits    {OHi,   Jul  1711 
),:t46),     DahIcII  {Amn.  CAim.  PAy#.   10,  2il\     tUm^r  {ScMv.  3&.   <»».- 
kHir.  Julf.  l^S).     Fruia  Mejer  {Rtf^eti.  7,  256^.     Brradccke    I  A*.   Br.  Arrk 
73).     iH»ubciran  {N.  J.  PUrm.  ],  •4E>^  ;  /,  jrr.  CAtm,  26.  i9\i ;  Antt,  FMmrm  U, 
Dul.ruufjut  {Campt,  r<W.   32,   493).      Pcliffot  {Aw.  Oum.  PA^.  67,   113 


ML  i;n.    I' 
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a.  TVr/xwi'c  *>ucrtite  of  IJme,  —  Separatea  xm  boating  tlie 
solution  of  moiwtr^nenito  of  lime,  or  on  hefttin^Mftngmr-eoiutioui^pifeifilrf 
with  excess  of  livdrat^:^  of  lime  and  (ilt'fnrd^  us  an  ofAqtic  tiuuM  wtua 
iiliii)f  in:iap-uluted  \^'hite  of  ej^g*,  and  in  obtained  by  fiiteruig'  the  BOlotiM 
ut  liie  boiilu^^  lu'ut^  wa^lun>r  ^^'itb  hot  water  and  dryiux  at  IIO*"  iaav 
free  from  carlx»nic  licid*  —  It  diRtwjlvv  «- 
wftlor,  the  solutii'ii  wlieii  heated  dej"' 
It  dinRolwji  readilv  in  sugikr-watcr,  ^i 
64,  37ii.) 


'■■(  thequuutity  dinMrfTW- 


A\ 


SCcO 


in 


«7»6 

3294 


u^ 


G»ViO^,»CiO 


I&5 


100*00 


CANE-STTGA1*, 


h.  Btltftsii: — ^SjTUp   of    canp-Bugar  \s    dij^reated   %Tith   excess    of 
hydrate  of  lime,  the  fiitriite  ia   pveoipttated  Avith  alcohol,  and  the  prc- 

(Ilunton,  PhiL  Maff. 


•ashed  wini 
[3],  11,  152;  J,  pr.  Chva,  11,  409;  Bets.  Mtftshcj 


IH,  321,) 
Jlvnton. 
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£C»0. — S6 

2HO  „..„„.,.....„„ „_....     IS 


22-86 
7-35 


22-G& 


^H  c.  Scsqttifjfistc.  ?  —  Tlus  compound  is  always  formed  when  a  sohitioii 
(^■of  BUg'ar  18  btnk'd  or  set  awide  ^t  common  tempcmtureH,  with  esccsH  of 
lime,  and  is  obtained  ftfl  a  white  amorplioufi  ^mm  liy  cvapomtinpr  the 
filtrato  oMt  of  ooutact  with  carbonic  acid.  (Soubeiran.)  Brendecko 
nioieteos  II  mixture  of  c^iua-l  pftvte  of  4«iukhnie  and  cjinc-sugar  with 
■^  pt.  Trater,  dissolves  the  resinnug  niftfl«,  which  fonns  with  iise  of 
tcmperatTire,  tii  fold  watt-r,  and  precijiltatfs  with  alcohol,  whidi  tLrows 
down  curdy  flocks,  or  fnuii  ciiuceiitTaU'd  Sdlutioim,  teuaciuus  clots. 
These  are  wuslifd  with  alcohol  and  dried  over  oil  of  vitriol.  Sou- 
bciran  nses  2  pt».  nf  quickHma  to  13  pt8*  of  sugar. 

Transparent,  brittle  i-esin,  or  granular,  white,  friable  mass.  Flaa  a 
^^^IcareOTJB  taste  (Brcndecke),  naiiaeous  (Soubeiran),  aud  an  alkaUuo 
^freactitm,  —  When  verj^  dry,  it  defiagraten  quickly  like  giinjiowder^  on 
^^  being  heated.     (Brendecke.)  —  It  dissolves  readily  hi  mid  water,  ftej>a- 

i fating"  oat  wbeu  heated  (doubtlcBw  as  terl>at<ic  sncrulc).  It  m  insolu- 
bh'  iu  strong-  and  iu  weak  alcohol  (Brendecke),  but  diesolvca  iu  azi 
ftlcoboUc  solution  of  sugar.     (Soubeiran.) 

'  So,  DCcording  to  SpubelraA  ■  accofi^inf  tg  Peligot*  it  Ib  a  imxtiirs  of  bi-  and  mono- 

bmic  tui!iraCc9  of  lime. 

d,  Monobiuk.'^l.  Solution  of  su^ar  is  agitated   with  excess   of 

lydrate  of  lime,  filtered,  and  Uie  liltiute  is  mixed  with  an  additional 

juaniity  of  sugar  and  precipitated  witli  alooboL— 2.  A  «i>uccntrated 

teiitution  of  fiufirar  is  added  by  t<mall  p^jrtinuB   to  milk  ttf  lime  till  the 

whole  of  the  lime  is  disHolved,  and  the  solution  iti  precipitated  with 

.nlcohol  of  85  j)er  rent.     (Brendeeke.)     8nubcu*an  ubcs  in  thia  case  uUo 

j»t«i.  quicklime  to   13  pts.  sufrar- — White  j>reci|«tute,   becoming:  a 

iritlle  resin  wht'ii  dry,     Dellagratos  after  di-j^ng",  like  tinder*     (HreT»- 

Iccke.)  —  Diesolvea  easily,  even  after  dryiiijc^  in  odd  water  (Bten- 

[decke),  and  the  si»l«tian  wbuu  heated  deposits  terbaRic  sucmte  of  lime, 

■two-thirdft  of  the  sugar  then  remaining;  ui  ttolution^— aud  beeomea 

^ulte  clear  ag^aiu  on  eoollng : 

3(C^H"0",CaO)  -  C'm"0",3C40  +  2C"H"*0*' (Peligot). 

;Tb<*  |irecipitate  dieappcarrton  adding  cane-au^r,  giucoBe,  nrulk^eug^r,  or 

Hianuite  to  the  hot  liipiid.    ( Breitdeeke.)    Atpioowf*  monobasic  Bucrate  of 

ittu  ia  cftpt^blc  of  taking  up  a  larger  guaiitity  of  lum^  beiog  ttMa^iby 
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ai  100*, 
...  Hi    *.„ 

33-80     ., 
1972      . 

Soubeiriui. 

......    38-47 
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Brend^cke. 

22  H    -„.., 

22  O 
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...  426     .... 
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of 
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flSMi  takes  vponlr  ft 


BOt  dinalTe  in  tngai-wwMtt  (iV9cUer)L 

Saenit  ^£««dL—- Lead  m  attockrid  bjcmiMSMigv  aolatMci  k  tliM 
daya  in  warm  weathrr.  in  a  few  boors  al  the  boOmcc  hral  (Ubilrtoai. 
CaUm.  50C.  <^  J.  7,  IW  ;  ^.  pr.   Cim.  «,  IW).  —  LiUiarK«  "    " 


ui  aanr-^oiiitioo  onfy  wfaes  very  fiaeir  polvariacHl;  rod  li^ad  MR 

»bn»"Uiiav  rPndiwr,  -/•  Pkarwu  5,  510).   IViHoxido  of  *     " 

ac^  31dUc  and  a  aoloble  Joompoii&d  (IhigBc&uaV. 

|ir-t:...f  r^uunk^  aa  a  Bolotkm  nf  ancrate  of  t^  bt 

(Kr).     V  .-AT  aolutkxu  an;  agitatisi  with  . 

Ibe  wlii'^         ''•^'  mgwrm  pnjdpitaltd  as  b«ba«c 

GffyataDbo  necdiefl  (Dubraoiauu  CoMfi<«  rrmd,  S3,  ^ 

^If^on^,  —  1.  When  sopir- water  is  boQed  wi:  -^ 

fUtraU  ia  ^fi  1(>  atond  fur  S4  boara  oat  of  oouUct  ..•  air. 


"  flocks  separate  from  it.    (A.  Vogol.)  —  2.  Lead-oxicle  ih  djg-osied  with 
solution  of  Hii^ar  in  a  closed  vessel,  Jis  long  as  sugar  h  taken  up  by  it 

■  (Bcracliufi,  Mulder).  ^ — 3.  Aqueous  neutral  aretate  of  lead  if<  mixed 
with  sugar-eoliitioii,  amraonta  is  added,  and  the  reBuUtiig  gelatinous 
precipitate  is  diasolved  in  boiling  water.  The  solutiouleft  to  itself  in  a 
close  vessel  depoails  nodules  which  may  be  dried  in  vacuo  or  ovor  lime 
(Pelipot), — 4»  A  solution  of  mono-  or  seaquibaeic  sucrate  of  lime  in 
added  to  aqueoiiB  neutral  acetate  nf  lead,  as  long  as  the  precipitate, 
which  at  first  rodis«olves  on  agitation,  continnes  to  increase. 
(JV>ub<'iran).^ — 5.  Sesquibaaic  aucrate  of  linie  ia  added  to  solution  of 
neutral  acetate  of  lead  till  the  precipitate  no  longer  d]sap|rH?ars  after 
forming,  and  the  licj«id  m  precipitated  with  alcohol  (Soubeiran). 

Crystalline  needles  or  nodules,  or  white  tasteless  )>owder.     Wliea 

heated,  it  bums  like  tinder  arid  leaves  globules  of  lead.     Insoluble  in 

water  whether  cold  or  boiling,  ea&ily  soluble  in  acide  and  in  Bolntion  of 

ncetate  of    lefid. — If  precipitated    from   eugar-eolutioiis   by   neutral 

fcfccetate  of  lead  and  utnm^>niii,  it  does  not  change  colour  when  heated 

■(Schmidt,  DisserKuhr  Tratibemuvk^r, GQtiin^.  18G1). 

^^^^B  Felif^oL                  Mulder.                       ' 

^^B  ei  100^        at  IOO^         at  ISQ*. 

^^^laC 7Z  ....  19  10  ..„     19-1  .„.     18'flft     ..,.     19-U 

^T            9  H    9  ..„  2'3a  ....       2-4  ....       2-69     ...       2&0 

■  go „  72  ,...  1910  ....     19-2       ,.     21-66     ....     19*17 

■  S  PbO 224  ....  5942  ....     5ft*3  ....     5715     ....     59-19 

H  C^H^O^aPbO    ,.„  377    ....  100-00    ....  lOO'O    .,..  lOO'OO    ....  100-00 

Contains  &S'2G  p.  c.  lead-oxide  (Btsrxeltaa):  vrhen  prepared  ficcording  tn  4  or  5j  it 
,,  contuns  from  58'(i  to  59*5  p.  f.  (SoubeirHn).  Berzeliiu  first,  aa^ig^iied  to  it  the  farmuln 
^»C''ll*"0"'p2PbO:  PeUfi^oL  that  above  given.  Aa  Peltgut  OTigiimllj  fiatr.inod  the  com* 
^KmiDd  dried  at  170"*  Benelms  (Berz^  Johrsiher,  19,  443;  Compt.  rend.  6,  52H>  gup. 
^Bpn^ed  the!  it  cotitamed  GUgnr  okvadj  altered  {carajnti)^  wfaerrupon  Feligot  showed 
^BfCofM^'.  rtnd^  B,  530)  that  the  campound,  drii'd  at  100*,  likeft-isci  ptisiesfles  the  above 
^veoD&CJlat^on.  Aod  contnina  unalteri'd  sugar  whli^h  maj  be  recovered.  Accordinf^  to 
Mulder  (/.jjr.CAwr.  ly,  187),  the  compound  dried  at  100'  contains  Ci'il'"0^'',2PbO, 
dud  Aata  boC  bcfitiEDe  anlijrdioua  till  heated  to  beC^Tcen  141°  and  143'^^  givia^  00"  2';^5 
Ky.  c  of  its  neigbt,  and  becomm^  jsamcwlut  coI<>ured^ 

Cane-sug^r  n>ised  with  inverse  sugar  behaves  when  shaken  np 
TTith  oxide  of  lead,  in  the  same  nmnntirati  pure  cane-fiupi;ar.  o,  Wli^n 
2CM>  pts.  of  lead-o?iide  are  noised  with  15  ptH.  cane-aug-ar  and,  aa  mueh 
Tvater  as  \h  refjuired  to  make  up  the  mixture  to  300  cub.  cent.,  tlic 
lead-oxide,  after  two  days' stwndin^^  and  aj^itiitinn,  takeB  up  the  whole 
of  the  sii^ar,  po  that  the  supernatant  water  contains  no  more  of  it.  — 
b.  If  the  same  niixture  cuutaine  invei"se  eu;^ar  instead  of  cane-rtUfi^Ar, 
the  lead-oxide  d<jes  not  take  \ip  more  tUajj  Vtt  ^^^  ^^^^  ^Uj^-'ar.  *^  c.  If  th« 
cane-sugar  in  a  is  converted,  *o  the  amount  of  ^^  or  more,  into 
iiiveive  sugar,  thq  unaltered  portion  iri  likewise  not  taken  up  by  the 
lead-oxide,  or  at  least  not  completely. — r^.  If  the  mixture  contains 
both  kinds  of  suj^ar  and  lees  lead-oxide  than  «,  the  inverse  sugar  is 
almost  whnlty  taken  u]>,  the  cftne-sug-ar  only  in  part.  In  200  cc.  of  a 
—^  solution  containing  10'6()  gnns,  of  each  of  the  two  sup;nrs,  and  left  for 

■  14   days  in  contact  with  lOU  grma*  of  lead-oside,  0*14  g:rm.  inverse 
H  flug^ar  and  2'52  grms.  cane-sugar  still  remained  diaeolved.     The  latter 

■  could  n«>t  l)e  cryetalhsed  after  the  removal  of  the  lead,  probably  ui 
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not  £naiv«  k  ngtf- 

Bj;    n  OMBRV 

(FlOMkier}:! 

withU.  (CqUmm. 

ift  onnhicl  with  fttr.  and  *^ 

aalto)  an  nfidtyoorT^M 

i»  tW&qaid  ramfo  aisaltoii 


•iMdb^  lor 


;  it  is  iAtfolobfe  in  aksM 
Iwt  DoC  br  Um  pom  dkA 

«iik  fcfnwBor  fctric  nJt«.jK>Ci^ 

of  poUMb,  focniftf 

aft  tot,  cr  (in  the  cane  ojf  f «nav 

vfth  nv  fLacani^nw^  n^c^j^v    An:^/* 

baijtm,  or 

Maimtoidc.  1...  ........  . 

I  iitiitnii  1ft  p.  c.  CaO,  and  11-7  KeO, 

kA  ia  oaotacS  with  the  aur,  wxa  detniti 

taB4lieffioaBculwaale:  it  in  urw^iteltA 

bat  aoc  Vf  pvranlkdkvkr 

.-^9m  fMct  SU.} — Sapkr-(u-.loti'i   r*- 
wwn  Wt  in  oMitart  with  ii  tz 
.)—  It  does  nut  dkaolw  c^por 
or  nQtalbe  emrths.     Cii|tfic  at^ 
Ift  nqaoiMB  ■olockui  af  aajcnr,  ttr 
bdw  pnaffplaM  bjr  famKaraaidn  of  fiM^' 
ol  uMBOttaniy  bot  aot  by  *J^**iiitr  ^-m hiiri*^ 
A6IO1  JnqMrf.C|8S.)— Aniztaraortboowan- 
of  cna«  a^ear  mm!  eopric  jalfihnte,  d6|iuril%  $tff 


white  pivcipHata  ormtainhig  1  at 


rra^  (llMcefora  ptafaaMjr  C"1I>'0'')  tu  1  nt.  euOiR)*  nnd  4  nu  wbIa 
Thu  oaropooad  daoooiponeB  vWm  iu  sulutkn  i&  beau**!  with  soiantia 
of  cQpftMis  oadde  «mI  mHaBir  cooper.    Wbn  padnaOy  boatcdAl 
it  givui  vtt  wmUar  and  rorms  a  auoKnii  sabalaaoo.  (Bamsawil,  >-  <' 

Suurntc  of  pi^Uinb,  6ucm(>'  *>f  1  ArytA,  and  monoaocsrato  of  IbM^  h 
not  <.^f  tli«iu»ilvt.*H duMotro  <  iriitv,  but  tm  addm^  taonaa^ 

iUv  cupric  hydratti  diaaolTtb  .......  ..laiL'ly,  f oimu^g;  a  dcap  btaa  Ibpti 

(P<*li^>l>)    Krcoiktiy  procipitatod  cu)inc  hydiate  &aolviia  abaailaallr 
iu  MU||:ar»kioUtihjuH  mixrd  with  {K>ta«it,  ttoda  or  lime,  apaiinirly  hi  sauh  1 
K>utatu   Imiyta  or  wtnuitia.    (Booquorol,  Anm,   CMim,   PK^  47,  7.)' 
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When  c«pric  hydrate  in  gxccsh  is  mixed  with  sugi^r-soluiiou  and  a 

email  quiintity  of  potaah,  the  tilti'tito,  wliich  has  a  fine  blue  colour, 

leaveB,  on  evaporation  in  vacuo,  a  transparent  turpentine-like  masa, 

containing  773  p.  c.  C«0,    8*83  KO,   ajid   834-4   sng^-   aiid   water. 

jLassaigoe,  J.  Chm.  mfid.  18,  820;  B&r£.  Jahrasber.  23,  £80.)— Aquoous 

bibaeic  Biicrato  <)f  lime  dissolves  ciipric  hydrate,  forming  a  blue  liqnidj 

which,  when  evaporated  in  vacao,  leaven  a  ciyetalline  mass,  permanent 

in   the  air,  and  ix>ntftining'»  after  drving  at  100"",   16-3  p,  c  lirao  and 

22-:i   CuO,    therefoix'    (!^'il"0",2GaO>2CuO,aHO    («Je.  I6'7  CbO  rM  23*9 

CuO).     Its  fiohition  heated  to  70°,  deposits  bliio  flocks  which  redisaolve 

completely  on  cooling,     A  similar  effect  takL'H  place  when  tlie  Bolutkni 

i8  boiled   in  an  oj-K-m,  slmUow  veasel;  but  it  deconaposes,  with  separa- 

^■tion  of  cuprous  oxide,  when  heated  once  or  twice  in  a  toat-tubo,  or 

^■aftcr  addition  of  Bug-ar.  (Iluutou^  J.  pi\  Che^ii.  1!^  409.) 

^H       Cane-Bti^r  HoUition  does  not  attack  metalhc  jxierciny,  or  metallic 

^B^ver.  (Gladgtone.) 

^1       Cane-BUgar  dissokes  in  80  pte,  of  boiling   abBoluto  alcohol^   and 

^keparatea  out  again  almost  completely  on  cooliiig  (Pfaff);  it  diftsolvea 

^Bb  4  pts.  boiJinp:  alc^*ho!  of  sp.  gr.  about  0'83,  tlie  greater  }>art  sepa- 

^^ating  an  coolinsj  (\Veim;l)i  m  ntill  weaker  alcohol,  sugar  disaolvea 

morfi  abaudantly,  but  not  to  bo  large  an  amount  aw  in  water.  —  Canc- 

Bug-ar  ifl  precipitated  in  the  cryslalUnii  form  from  itti  alcoholic  solution 

by  ether »  (D<JbcR*j.iier,  Ann,  Phana  14,  2V.).) 

Aqueous  cane-sugar  diwBolveB  urio  mUi^  which  Kcparatea  ngain  on 
dltion  of  hydrocbloric  acid.  (Yasmer,  N.  Br.  Arch.  24,  lU.) 


Ap^)endix  to  Cfinf-sitffar, 

I,  Caramclane. 

Q'HVO'  or  C-n'-O". 

1^8.  N.Ann.  Chim.  Pfnf.%  52,  3f^0;  abatn  Compt.  rrml.  45,  590; 
m  X  Phnrm.-A2,  424  ;  Chan,  Cenlr.  1858,  103;  jV.  Br.  Arch.  95,  OS; 
Kopfs  Jafiresber.  1857,  497- 

Seep.  2-10.  The  liret  prodncC  of  Che  decomposidon  of  cnne-RU^af  bjr  heat,  and 
mlmoit  the  lole  constituent  of  the  residuci^  If  the  luu  does  aot  exceed  ID  per  cent.  The 
^hief  conitityeiit  of  ordiimry  carAmek. 

To  prepare  it,  caramel  is  immersed  in  alcfihol  of  84  per  cent.,  winch 

is&olvescaramelane,  mialtered  sugar,  and  tri^ct^a  of  caramelene,  leaving 

iramalene  and  carameHn  undiEfsolved  ;  tlie  solution  is  evajwjrated  ;  the 

Itmoltcred  sugar  is  decompoaed  by  fenuentation  with  ycuuti  the  liijuid 

"b  filtered  and  evaporatt^l   to   ihyness;   the  residue  is  treated  with 

ticohol,  which   leaves  caramelene   undiBBolvcd;   and   tho  u^Ldtiti^n   m 

evuporutcd. 

Brown,  inodorous,  very  bitter  massr    Eord  and  brittle  at  mean 
^mperature,  aemi-fluid  at  100"- 
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36  C  216    ....    48'98    48-37 

25  H 25     ....       5*66     6'17 

25  O 200     ....     Ab'Z6     4546 

C*H»0»  Ail     ....  100*00    10000 

According  to  G^it,  it  is  3CkH»0«  +  HO. 

With  nitric  acid,  it  forms  oxalic  acid.  — It  dissolves  in  dilute  acidsj 
the  solution  depositing  red-brown  flocks  slowly  in  the  cold,  quickly 
when  heated.  It  reduces  cupric  oxide  in  alkaline  solution,  also  nitrate 
of  silver. 

Dissolves  in  wetter,  with  deep  red-brown  colour. 

Barium-compound.  —  The  solution  of  caramelene  in  aqueous  alcohol 
IB  mixed  with  excess  of  baryta-water,  or  a  mixture  of  aqueous  cara* 
melene  with  baiyta-water  is  precipitated  by  alcohol. 

36  C  216-0  ....  42*46  41-01 

24  H  24-0  ....  4-76  5*80 

24  O  192-0  ....  37*76  37-51 

BaO  ^ 76-5  ....  15*02  15-68 

C»H«0»*,BaO  508*5     ....  100*00     100*00 

Lead'compound,  —  On  precipitating  a  :  Caramelene  mixed  with 
excess  of  ammonia  with  sugar  of  lead ;  b :  Aqueous  caramelene  with 
ammoniacal  sugar  of  lead ;  and  c :  A  mixture  of  aqueous  caramelene 
and  \  alcohol  with  excess  of  alcohoUc  sugar  of  lead, — predpitates  are 
formed  containing:  a,  61'8 ;  h,  52*5;  and  c,  20'8  p.  c.  lead-oxide, 
therefore  1,  4,  and  6  at.  lead-oxide  to  C^H»*0"*. 

Caramelene  is  easily  soluble  in  aqueous  alcohol,  sparingly  in  abso- 
lute alcohol,  insoluble  in  ether^ 


3.  Caramelin. 

Gius,     Xf,  Ann,  Chim.  Phys,  52,  271. 

Reipecting  Maumen^'s  Caramelin^  see  page  262. — Contaioed  in  caramel,  especially 
when  the  lots  of  weight  of  the  cane-sugar  amounts  to  25  per  cent.  — Caramel,  after 

exhaustion  with  alcohol  of  84  p.  c.  and  with  cold  water  successively, 
consists  chiefly  of  caramelin.  This  substance  may  occur  in  three 
different  states,  viz.,  as  a-caramclin,  soluble  in  water,  as  /3-caramelin, 
insoluble  in  wat^r,  but  soluble  in  other  solvents,  and  as  7-caramelin 
insoluble  in  all  solvents.  —  a.  When  the  above-mentioned  residue  is 
boiled  out  with  water,  the  ^-caramelin  partly  dissolves  as  a-carameliOy 
80  that  the  solution  deposits  nothing  on  coohng,  but  yields  with  chlo- 
ride of  barium  a  precipitate  of  the  barium-compound  of  a-caramelin,  — 
/3.  The  solution  when  evaporated  deposits  black  shining  films  of 
/3-caramelin.  When  the  above-mentioned  residue  is  well  boiled  with 
aqueous  alkalis,  /3-caramelin  dissolves,  and  may  be  precivitatQ.<i  vcs. 


tai 
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brown  fioclis  by  acuis. — 7.  When  ^-caramelin  is   heated  lo  HO*, 
left  iu  tlic  Dioist  state  far  several  days,  it  is  couvortod  into  ••y-canuDe&tu 

a-Caramelin,  —  Known  only  in  aqaooTis  solution  and  in 

with  baryta. 

Bnrmm-covipiyvftfl  oftx-Caramelin.  —  TrGQipitskted  from  aqneoitt^ 

nielui  by  chloddo  uf  barium. 


9a  c 

^o  H , 

60  0  ..,. 

B*0  ........... 

...     57fi-0     .. 
...      500    . 
™.     400-0    , 
..„       J6'5     . 

..     62-23 
..        4*W 

«    B6'29 
...       5-95 

5120 

5-14 

36-28 

7-38 

C"a"0",BaO  ..,, 

....  uoaa   - 

...  JflO'OO 

IDO-OO 

p'Caf^indin.  Prepanttion  and  Propertia,  see  abore.  Tiifiieible,  diflimlll 
conibiistible  mass,  which  fonna  nxahc  ucid  with  nitric  adfii  tlmr 
ilnvvLi  L'liproiis  oxiiie  from  an  alkahnc  soUition  of  cupric  oxidf^  n^di 
the  uivtals  from  gold  and  *i7r(?r  mlts^  aud  pre*.-rpit:iti'S  olli«r  inoiatte^ 
Baits.  S*>hil>le  in  iM|ueoue  ammonia  and  in  tho  Jijcjcd  alkalis,  CoSoan 
Biihilions  12  timcfi8ti'oiig;or  than  caramelane,  Sotnble  in  aqtteoius  bd 
iiiBohiblc  vw  abnoUitc  ako/iof. 

^ariutTi-compotiftd,  —  Precipitated  by  cliloride  of  luinuiii  from 
tiiacai  ^-cararuulin.  ^ — ^From   alcuholii;  J^-caranieliti  chloride   of 
throws  down  a  precipitate  having  tho  aun|K)tiition  of  tho  btkiiuin' 
pound  of  fit-caratnelin. 


96  C 

&0  H..-.. „., 

50  0 

2BaO    „,.. 

,..,     576     . 
....      60     . 
..„     400     . 
....     153     . 

...    4fl'85    ... 
..      4-i4     ... 
...     33i*2     ..,. 
„.     1299     ... 

....     48-35 

4*&y 

.  „     33-88 
13*20 

C»H»0",2BaO  .... 

.  .  1179    .. 

,..  lOO'OO     .... 

10000 

From  acjucouB  ^-cai'amolu)^  aqucouB  sugar  of  lead  Uirowti  down  a 
ntaiiiiiig  9*8  p.  c*  PbO,  corresponding  therefore  % 


precipitat 

fonmila  U*'im)*',PbO. 

7.   Carametitt.      See  page  293. 
(txalic  acid  with  nitric  acid. 


Insoluble  in  all  mcustruA. 


G^lk. 
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^^^^^^^^         4.  Nib'osaccharoae. 

ScnoNBEiK.     Fogg.  70,  KM};  iibstn  F^/m.  CcH?r.  1847,  505. 

L*  Thompson.     J^.   CAiW.  incd,   24,   4311.  —  Phar^t,  J.   Trans.   8,   4(15; 

-Y,  J.  Pharm,  16,  103;  ^»  CAiffi.  mC(L  25,  CO. 
IL  liEiNfiCH.     Ja^irb.pr.  Pharta.  18,  JU2;  i'Adrm.  Ccf^tr.  1849,  606. 
A*  &  W.  Knoi'.     /,  pr.  Chetn,  56,  334, 

NitrQzttcifr,  I^froroArzat^ker,  Kiutttrahrznekff,  . 

formation.     By  the  action  of  fnrnitig  uitiio  acid  (Sobrttto,  Compt. 
24,  247),  of  uitrosulphuric  acid  (Schoiibein,  ll^jiuHcli),  ou  caiie- 
BTigar  (p.  258).  i 

Pt-eparatwn,  K  One  jit*  pttlvonsed  cftne-suis^ar  is  added  to  a  mix- 
turr*  (if  2  jjtw.  oil  of  vitriol  and  1  pt,  mono-hydrated  nitric  acid,  in 
which  it  at  ftrst  remains  BiiS}H?iid(."d  as  n  thin  tnintiparent  pntp,  then,  if 
tho  li^juid  IB  continually  etirrod,  cakca  after  a  lew  minutes  intn  a  tena- 
cious lump.  This  is  wasliod  with  cold  water,  and  kneadetl  in  warm 
water  till  it  ho  longer  reddens  htmus,  (Schun)>uin.)  — 2.  Ono  pt.  pul- 
veriscd  caao-sugur  ie  stirred  up  with  u  inixtnre  of  16  pts.  oil  of  vitriol 
imd  fi  pt^.  nitric  acid  of  wp.  gr.  I'b  cor^Ud  io  15*;  tlu^  pasty  ina&a, 
which  separates  aftor  a  few  st-conds,  is  washed  with  e^dd  water,  dia- 
Bolved  in  alcohol,  precipitated  fram  the  sohition  with  excess  of  carl)o- 
unte  of  potanh,  and  purified  by  aolutinn  in  ether  and  evaporation. 
(Thomson.)  Thtjmsun  also  nee«  3  ptss.  uil  of  \itriol  and  I  pt,  nitric 
Had  to  J  pt.  sugiuv  allows  tiio  mctturc  to  act  u\ion  the  sn^^ar  for 
4  iitiautcB,  then  washes  it,  jujd  boils  for  a  few  niiantcs  with  strong 
IKUasii-ley.  —  ReinBch  loaves  the  sugar  for  four  hoars  in  the  cooled 
iniitnre  of  3  voL  nil  of  vitriol  and  2  vol.  nitric  acid  of  aj).  gr.  1*62 
UftdBf  which  circutDStsaees  however  it  may  take  fire  ;  p,  268),    Washes   and    dric8 

it  wiLhont  application  of  heat. 

I^-opaik^.  >\niite  or  transjiarent  cohmrlusfl  rt^ein,  friable  in  the 
c«l(j,  but  at  mean  teiuperatin-es,  soft^  ^'•Inthu.ms,  and  capable  of  boing 
drawn  out  into  threads,  having"  a  silky  lustre  (Schonbcin).  Melts  at 
aljoutaO^  (ReinBcVi).  Inodorous,  Tustes  bitter.  Neutral.  Contains 
aK)iit  1*7  p.  c*  carbon,  and  3  p.  c.  hydrog-eu,  and  ie  therefore 
C«il»S«0"  (Sobrero ;  rakaUted  27-6  C.  and  3'4  II). 

lktx>tnfiOHUions*  K  Jlmt^il  in  an  open  vessel^  it  givc«  off  aqueous 
vapdiir,  then  froths  up  and  yi\  e«  off  hyponitric  acid  vapom*,  takes  firo 
Kiiildonly,  and  burns  away  leaving  but  little  residue  (Schonbcin). 
^'tiusch's  nitroeaocharosc  esplo^les  on  i*cd-hot  platinum  foil  or  under 
t^ie  liamnaer,  deflagrates  when  touched  with  a  glo^ving  &ijljntci%  and, 
^heii  heated  in  a  ptjrcelain  crucible,  meltH,  grivcH  off  red  vajwurs  and 
^^lattliBca  without  explosion,  —  2.  Nitrosacchai'ose  dissolves  jL*Tadual!y 
ji  hailing"  Jt'(*r<r,  the  solution  turning  brown  when  cvnporated,  and 
Wving  a  bitter  residue  which  18  soluble  in  cold  water,  and  when  heated, 
fti^t  bwcliii  up  and  then  detonates  (Schbnbein),  ^  NitroBaccharose  kept 
^der  wjiter  in  summer  bec<fnics  soft,  kueadablc  an»l  gbitinouH,  and  after 
CXpOKoro  to  the  air  in  the  moist  slate,  gives  out  when  jiresHcd,  a  liquid 
^SUft^iK^  considerable  quantity  of  free  nitric  acid,  without  evolution 
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Kelitose. 

J.  JonvsTox.    J/fm.  C^fffi.  iS^Tc.  1,  159;  PMC*  Afcy.  •/.  24^  14$  /.  ^ 

rA<r?«,  29,  4m, 
BtSTiiKLOT-    A^.  ^«".  CAmj.  F/ii/s,  46,  (iC;  CainjJ/.  rr*id:.  41,  89*  t  J.  ft. 
Ciimu  67,  230;   Che^u,  Ctnir.  Uhh,  690.     Chittu  Oiyan.  Pftri^  1«0» 


Pint  r«ncnit«t3  u  i  diatinft  nbvliTiee  hj  Johnvton ;  furtlicT  exonbud  by 
— Occurs  ill  m^iniia  from  Van  Dieinan's  LunO,  wliem  lUe  nuuma  CaOsia 

ine  drops  from  vaiioua  sjn-uica  v(  Kwithf^fius. 


ration,     Cr;v*atnUi»oa  1>y  uviifKn'atioa  from  tbc  ftqucoiiB  poI*- 
mntina,  anij  acparuten  &))uudADtly  on  txiobajf  from  ibo  W4 


i 


MELITOSE, 


2&7 


^fttiiratpd    ulcohalic    solution    (Johnatoii)* 
rucuna  f^ulution  ^vitli  animal  chrircoal. 


Berthclot    purifios    tbo 


FropfirtifS,     Uyrlrated  melitoBC  is  obtained  fTOm  the  alcoholic  bhIb- 

Son  in  bettutiful  white,  Briiall,bnt  well  dovelofcd,  aystals  (Jdmaton); 

rom  ivater  in  ttdn  microflcopic  interlaced  nfcdJcH(Bfji*tlH'l(it),     Taatva 

itber  swoj't.    Dcxtro-rf Jtatory  fHjwcr  [ajj  =  102°  for  C"11"0'^  =  88° 

ir  C^lt"0'SililO  (tiortlieltit).     At  lOO^"  it  gives  off  2  ut.  and  at  130" 

tnotbor  I  at,  water,  emitting  at  tbe  fjarae  time  a  ijecnliar  odour,  and^ 

nng  con\'erted  into  anhjdroiis  melitOBP,  a  pale  yellow  masH  resembling 

Itarley-su^ar  (Hf/rtlielt^t)-    Melitofio,  C'*H*U",  crystallised  fmm  aleohol 

ielt»  when  tjuickly  heated  from  94'  to  lOO"^,  j^h^ng  off  11-23  p.  c. 

5  at.  water  (liy  culeulation  11'36  p.  c) ;  when  elowly  heated  to 

'  it  yields  in  three  hours  15*88  p.  e.  =  7  at.  water  (by  calculation 

15*9  p.  cOj  without  melting,  Melitase  fused  at  100*  searcely  decreases 

weight  at  this  temperature,  and  does  uat  give  up  its  7  at,  water 

tnipletely  till  it  is  heatt^d  to  115'^^121°,  turning  brown  at  the  same 

(Cj  from  incipient  decomposition,  bcfm'C  the  whole  of  the  water  ia 

iveo  off<     If  the  7  at.  water  al^e  given  off  at  a  temperature  not 

ixcccding  93°»  the  anhydrous  iiiclitoae  remains  in  the  fonn  of  a  dry 

iwder  which  begins  to  melt  at  13S°,  and  may  be  kept  for  soveral 

lOurH  at  14!) '   without  turning  brown  or  giving  off  water.     It  then 

ibfiorbs  rafjisture  gieeilily  fnmi  the  air,  and  is  converted  into  a  ajTup 

'liieli  gradually  hiipdeiis  to  a  colourleBfi  crystalline  raasa  of  the  earae 

'eight  aa  the  cryBtalliaed  melitoae  (Johnston), 

atlQQ*  DerthcTot. 

24  C 144     ,...  40  00  30-6 

22  H    ..,.,„,... 22     ,..,  6'11  .  ..„       fl-a 

22  O ....176    ...*  4B'89  30-6 

2  HO 18     -„  600  3*6 

C^H4*0«,2UO  » 360     ...  10000    lOfl'O 

Aeoordin;  to  Johnston,  diieil  nielitoie  =  U^H^O^.    Vid.  tup. 

J)ec[fJiijyoiiiiioJis,  1.  When  Btrotigly /if(7^(v/,  it  cmita  an  odour  of  caramel 
leB  carbonised,  and  bums  away  without  rcBidue.  (Bcrthelot.)  — 
"When  cautiously  heated  with  moderately  dilute  m'tHc  aokf^  it 
[first  foniis  a  syrup,  then  a  small  quantity  of  mucic  acid,  and  a  larger 
quantity  of  oxalic  acid,- — 3.  Fuming  fit/drocfiloric  acid  at  100°,  converts 
luelitOKc  in  two  hotira  into  a  black  insoluble  mass.  —  4,  Mehtose  healed 
,\rith  tlilule  siilpfitfj'ic  avid^  is  reflolved  uxtu  equal  parts  of  fermentable 
mgar  and  iion-fermentablc  eucalin  : 

CMH^Osi  +  2HO  =  C^^H^Qi*  +  C"Ht!ou 

ktory  poiver  dimiiushing  at  the  samo  tioie  to  about  J  ^^  tho 
lal  amount  (Berthclot),  The  mtgaria  naerystalltsable,  and  beliavcs 
with  alkalis,  copper-solution,  and  in  respect  of  its  rotatory  powtjr^  like 
grape-sugar.  (Bert helot).  —  5.  MelitOBc  fcrmenta  with  yeast,  yielding 
about  half  at*  much  aleohol  and  eai'bonic  acid  (22'2  p.  c*)  as  gra|x?-sugar, 
togeihcr  with  uon-fermeutable  eucalin  ; 

C^tnssoa  4  2H0  -  ^CO*  +  2C*W0^  +  C"H'*0>*  CBerthebt). 

HeUiosc  ia  not  aljered  by  boiling  with  aqueous  alkalis,  by  beating  to 


I  "•'    '^riz.  ftni^x*  rf  l>:ryr3  »&d  ft  anfl  qouititj  oS  water,  «r  hj 

Xr-l'  T'-  fL:»>  L-rs  z.  "^k^cT  *;■:-  fe^»:<^  tbe  same  amaunt  u  »"*m^ 
Tiif  :•  in.>.:i:r^ri  ii.Lir*:^  is  zji-z  jrtdpOMed  by  aloohoL    Itfocwa 

^^^  •'  c.:^  :■:.  •«  irec  =:«r-:::i!>r  =i>3f;exked  wnhwrnto'  is  healed  to  I 
vLTi  :r<>.  :c  jf-il  n  ^rr*?  :c  :cjy  3  ax.  morp  water  than  when  hHtai 
rj  =*^Ji.  i.^*i  ^  !.•:•;  r^nb&r  dcoiOLprt^ed.  The  raaaa  abaorta  vitar 
^•nr^'zLj  :c  rr-.iLi^.  TTies.  £t:Ged  wiih  water,  it  yielda  a  fihnli 
:vg.-a.-:-Tc  siici.W.  icT  =i:  ^e*i.  (JchasuxL) — It  diaw^vQa  m  boiBv 


EncfttiiL 

^=T-  -r.    .V.  .In*-  CSJR.  Pi.w.  4«,  72;  €»»•,  orfftat,  Paria  1»^ 

■-**■-.         5m  •*:.      Tbe  E-jTd'l  which  remainB  after  the  oob- 
:*.  -T.-.  ..Ti:.'  r.    •:  rjie^ir^ae  i?  mixed  with  4  or  5  voL  aloobol,  and 

:.  J-: : "y  ^tti-.  :  >yr;:  wljx.  r\:aiiiS  2  at.  water  in  vacuo,  and  giro 
a:  1  •    .     r«:x:r;-r  :*;..rTr  i.wrraK^ut  [aiy  =  68". 

tf:>V.  BertbdoC 

:ji:  _    :•        40-oo   3»-5 

1»K  12    __     6-«;    «•» 

::  ;  &*         53-53   54-0 


v.^>-         !*:•        i«-oo   1000 


iV 


>  .<  '  .-.:v.: ..:  :  ■  '.  A:.i  changes  at  200'  to  a  blade  ioaoliifah 
..v-i^s,  —  \V.:..     .:-v  :;   :V:ti:^   oxalic  add.  —  By  oil  of  vMbI  iM 

.;  ;»:  :.».  ,i:  is  ^v:.v\-r:oi  into  humous  subatanoc. — VA^ 
\',....'  '-'.i  ^i  <>  :.. :  ::tz:.  A:.y  fenuentabic  sutiataDoc from  eucalia.— 
V;;;*\4':';;  W\vv.ios  o.Vv-rvNi  whoa  htat^  with  baryia,  —  It  does  act 
ushsov  s^c.»*.-^•v»nc^rT'^:;^     It  is  not  lennentable. 


Meleatose. 

H<>N\sri»\     ,',  r'.J  '  .-  li\  44;>  a:.d  03»^:  abstr,  Ann.  Pharm.  10>  337. 

UritTiii.ior.  .Y.  A  ..  Ch'„  r^.f,  40,  86.  —  Compt,  rrmL  47,  J5^i 
./.  >»-.<•:..:»;.  1<*^;  J-  -./*»..iri.  10S,120;  CAcm.  Off/r.  185«. 
<:7:);  AV/i.  (i^fn.  ;*hrY,  1.  Ai  and  3^9.  In  detail  .V.  Ann.  Ckmu 
rUf.  W»  i»{ie;  abstr.  Kopp's  Jtthr&berA^^  4dd.  — CAon. 
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Discovered  in  the  maiinii  of  Briauoaiij  rind  recnja^iised  as  a  pt'CiiUur 

itiKtaucc  by  Bfjiiastrc  ;    iiiveatigiitod  by  Bortlmlot.  —  Tlio  maun  a  of 

Iriati^on  fonits  cm  yoitiig  larches  (Finns  Lai-u)^  also  and  inot'e  abuu- 

mtly  on  tbo  young  twi^  of  old  trees  in  hot  dry  sunimtrs.  (GhanceJ, 

J.  Piiartri.  8,  3o5.J      Rcfpecting  olhetemdttes  from  varioni  apedei  of  Pima,  ee* 

Hcnnite, 

The  extract  of  Briaogon  manna  prepared  with  beiting  alcuhol  de- 
\mii%  UKrlozitoec  after  being- evuporftted  to  a  aynip,  and  loft  to  eland 
for  geveral  weeks ;  the  product  may  be  puritied  by  recrystaUisatioii 
frota  boiling  alcohol.  (Bcrthelot.) 

Properties.  Very  amall^  abort,  hard,  ahiniiig  crystals,  resembling 
those  of  cano-BUgar  ntjder  the  micro8CO]X!,  white  and  ineaiy  when  seen 
111  maes;  effloresces  readily  when  expcjscd  tn  the  air,  and  givca  off 
4  Pi  c.  of  water  when  heated.  Melts  below  140"  withoiiL  further 
ilterfttloQf  &nd  solidiftea  to  a  glass  on  cooling.  About  h&  awcet  as 
(^UCOBO,  Dextro-rotatory  power  [a];  =  94'!"  for  0*'H"0'^  (Bcrthelot) 

aiUO\  Berthelot 

12  C  72    .«.  4210 42  Z 

II  H „ U     ...  6-43  6'6 

II  O  , HH     ....  61-47  .„._       SV2 

C^H^'O"  m     ,.«  100-00     100-00 

DecfnnpOHtinns,  Decomposed  at  about  200°. — Carbonises  with  cold  oil 
•^f^ilriol,  fjuickly  turns  Vmowij  with  boiliiig"  hfthochhric  acid,  and  fnrma 
*>ialic  Qcid  with  nitric  acuL—Hy  an  liour's  boiling  with  dilute  siifphunc 
odil^  it  is  converted  into  gbicoHc,  riiore  mpidly  therofore  tlian  trehukjsc, 
l>ui  in  longvr  time  thau  la  requiivd  for  tbo  inversion  of  cane-HU^^tir.  — lu 
CoiiUot  with  i^fiist^  it  pa&sca  slowly  or  Bometiines  not  at  all,  into  vinoua 
ferau-nlatiou.  It  is  not  altered  at  100°  by  aqueous  ali^aJk^  and  scarcely 
^ potHUHo-CKpr'k  tm-tralt,  (Berlhelol.) 

Melezitose  dissrilveH  readily  ia  water,  and  ia  precipitated  by  ammo- 
J'faciil  iruijftr  of  kail.  (Berthelot.)—  It  i«  nearly  insoluble  in  cold,  slightly 
*ilrilile  in  boiling  alonhf*!,  quite  ihftolnble  in  <?fArr,  Abaolutc  alcohol 
pfwipitateti  it  from  the  acjueous  solution,  (Berthelot.) 


Trehalose. 


(j«jjwo«  or  c"n"0". 


CojiipL  rmil  4G,  1276;  ImL  1858,  213;  J,  pr,  Cfiem,  74, 
2&1  ;  Aim.  Plmruu  108,  118;  Rep,  Chim.  pure,  1,  389  j  Cfi^m.  CerUr. 
I«5*^,  543.  — CoHjyJt.  rend,  ij,  202;  J.  pr.  CUm.  77,  1;  Ann, 
Pfrnn/i,  loy,  34.  Tho  two  Memoirs  in  detiijl :  N*  Afia.  Ckivi,  Phys. 
55,  272  aud  231  ;  abatr,  Kojipn  Jnhr^der.  1858,  486.  —  CAim. 
orjnwp  Pans  2,  203, 

Oocurg  in  the  Trehala  manna  of  Syria,     Se«  Gmbonrt  (M  /.  Fharm.  34, 
*'l  Cimipl^nnd.  46,  1213)  j  Hanburr  (ft^.  Btpert,  B,  bZb), 
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COB0-«TDlUtSi  VB^O^. 


WWa  i^iiohL'd  trefaiU  naima  k  traftlMi  with  \d^ 
Mkg  ■■pnun*.  trebaioee  aoiKdMee  etfvUiSmes  fron  tbe  txtnci  on 
ODofiB^  Bomkt^mcs  mA  tfl  mfier  dSotaoo  mad  Bensral  dajB*  nepoee.  h 
k  ponwd  by  wmIm^  vidi  eoU  »looboly  boflmg'  with  adaI  qvntibM 
«f  aleobol,  Hud  repeated  gj-ctalfaitiow  frooa  boilltkg  akohoi  with  k^ 
of  M^J^fcairnil 


HvddniuDg'OTBUk,  which  grate  bcnrciGn  tbe  Mki 
Tb^  bdoB^  to  the  n^t  pnsmatic  BFSlem  <Fig>.  73).      Hho-^f-^'*  ^>*'i^ 
«,  wbcwe  oUoM  mngie—  lir  15'  to  lir  46' ;  hevWIoS 
horiiaoial  {nsn  i.    IftrSnatino  of  i :  i  above  ^  ]  15^    41* 
(Biffthdoi).    Kot  qpite  ao  sweet  an  csoe-OQgau^^     Air-dr, 
heated  to  97'  loses  9-7  p.  c.  water,  and  at  IGO"  neither  ^ 
laoR  water  nor  ndts  (calcaktiuci  for  CIl'HJ^SSUU  =  •« 
When  T»p^j  bcAted  to  100%  it  radls  t4j  a  <n  *       ' 
like    caac-gitear    on    ooolizt^,       Dt.\ 


e]/  =  230"  for  (?"HW*,  =  199'  for  C^Il^U",- 
-  hoat«  and  nearijaa  grrat  in  the  recently  pt 
oBtt  wkjch  ha«  been  kept  to  t-i  honxB. 


1«C _- 

lAB 

72 

tl     _ 

6-08 

BwtMot. 
. 3a-2 

uo 

,  1A4      , 

—  «*« 

C*fi0O»,2H0 

lie 

10000 

4810 

«I3 

si'ir 

lOO-CI 

B«rtk<M. 
41-9 

11  H 

11     .^ 

„       6-^ 

11  O    

«»    ..„ 

. ftl-& 

ani^o^'  — 

—  I  a   ... 

100  00 

10tH> 

Dtfhi  &dfm  M]tKiierikli*i  njeove  (f.  301)  onlj  bT  iu  ^^natcr 
(BvtbdM).     MoK  nocnd;  (CInii,  vryn.  2,  S63)»  fierth^ot  rrgmrda  iW  tn  W*i 


iTwoiivmiieibwc.    1.  Onlj  partmlly  decomposed  hriwren   Idl*  lai 

200*  ;  carlMmipoa  when  bciil*Ml  above  2(K>^;  g^ivuig  off  water,  gaao^aU 
an  miour  of  carain^.  ^2.  Il^tttod  iii  cofilaot  with  the  air,  it  *•• 
Willi  u  nnUlish  llattic.-^3.  Heated  with  nitnc  ad'l,  it  yields  oxaliC|kl 
no  niucic  acid.  —  4.  It  10  caiboaiflcd  by  bcntiiig  with  t*ii  o/ritrntf^  ofli 
nlow^y  with  funun>rhydrf*cliloricRcitL  —  h.  By  iHfiltiig  For  serdalkHn 
vt'ith  dituU  fttl/ihtiric  »!<#>/,  it  is  converted  into  dt;3.ln>-gtiBoo«e.  Ik 
tranflfonimtion  takes  pl;KX*  Tunch  more  t*lowly  than  thw  inrerspa  4 
canc-Hugur  by  acids ;  if  tlic  bailing  be  continued  after  it  k  ooaqikilt 
(after  h  hours)  the   !iiim*l  lieeomes  coloured.  —  6.  Trchakiaa  MM 

with  flrrtiir,  tfui^rtCf  ort<M£«ic  aati,  forma,  mitler  the  samo  ^- ..^^^ 

as  <lexlro-glucoae,  Baocharideg,  whicli  iirtMindistingoiRl' 
formed  by  dejtm-glucftse  itself. — 7.  In  contact  with  v'-'fu,  h  -.^t^i* 
and  partiaUy  nmlerg^^pes  Tinoiissi  fcniirntrtlton.     It  i«  tu^t  altered  at  Iw 
by  potKuh-li'V,  liarvta-wnter  or  j>*ttu»Bio-cti|iric  tartral<*. 
Trrha).    '  ■  


_ IH    vet)'   soliiblr    in   water,    and 

aqucouK  tKilution  rvniMtniU'd  lo  a  syrup  on  1\ 

t'mn\     Frt»n)  the  coureiUnitt'd  solution  ii is  pi 

#W(/ur  of  lr*i*i.      It  iw  nearly  inBohiMf  in  coUl  iiloihoJ, 

t^UHily  in  ftoi/iny  akohol  i  ioBolnblc  itv  fthtr. 


eryatallijics  ftr^  Ik 
igfor 


but 


MYCOSE* 
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Uycose. 

C**n«0"  or  C"II"0". 


lOGEna  (1833).  Ann,  Pharm,  1,  129 ;  Scho.  64,  170. 

;herlich.  Btrt'L  AhwL  Ber.  1857,  469;  /.  pr,  Chtnt.  73,  65; 
abstr.  Ann.  Pharm,  106,  15 ;  Chem.  Cenfr.  1858,  03  ;  N.  Ann,  Chim, 
Pkif9.  53,  ^32;  Chern,  Ga^.  1858,  123;  N,  Vlmmio,  7,  272;  Kopp*s 
Jcihresber,  1857,  5Ul, 

^rffot-ruffttr,  Mu//fr*omiwp**r,— 'Discovered  by  Wiggers^  investigated  by  Mit^cbcr- 
Liebif  fit  PcIdum  {Ann.  Pharm.  19,  28&ll  re^rded  mjrcoae  aj  ideRtir:Al  with 
mftauttc. — It  is  prrbnpa  Henlical  witU  Berthelot's  trehalose  (p.  299).  The  mmhrofuji' 
igar  {Sufrr  df9  VAampiifnojis,  ScifiwamttizticJcer)f  discovered  by  Bracoimot^  whicli, 
rrding  to  bim,  is  fourKl  in  A^nricm piperatus  and  ^4.  voiifueita,  B<thtiu  jnglandU^ 
'fsisfl  nijrra,  Mtr^tliur  Cantftarfiiwt,  Phaltuw  impudictts,  and  abunidantly  la  Hyfdnnm 
tndum  and  H.  Ay&ridumt  ig  fcriDCntable,  crystallisea  easily  in  foar-iided  priams,  and 
isM  siFcet  tbtiti  cane'EugAT,  It  h^s  generally  been  regarded  aa  in&nnit€»  siaev  Li«bi; 
Petoaic  {AHn,  Pharm.  1$^  28S)>  Knopfti  Sclinedermann  {Ann.PAarm,  49,  243)^  and 
tiky  (^rtji.  Pharm.  86,  44)  demanstrated  the  general  dilfuslon  of  mnnnite  in  fun^. 
.  however,  BracoQTiot  diitincdy  states  thEit  hu  muabroani-augar  h  ferni,entabte.ind| 
tbe  other  band^  MitscherJich  once  found  mannite  in  ergot  of  rye  (anothrr  time  h« 
land  neither  mantike  nor  mycose),  it  IE  possible  that  s  pccuLiftr  augBr  may  sometime 
prevent  in  fungL — On  tbe  other  band,  Vftuqueliin'»  nugar  from  AgurictLt  iheOffatut 
id  A,  eaynpntriM  {Ann,  Chim,  35.  ^;  Sehw^  13,  253^^  Sc'bradcr'fl  Bu^iir  frntn  H^l' 
tlta  mitra  {ScAur*  33*  393),  sad  Miiu's/unffug.guffar  (Pih-^uck^)  fnans  the  husk  of 
'^ycoptrdoa  cerrinum,  Yvbicb,  in  the  third  cditiori  of  this  Handbpok.  waa  regarded  u 
(axhraom-tugar,  may  with  premt  probability  be  regarded  Jia  iti[enCicnJ  with  mannite. 
Inconnofn  if ucoto-nteri  {Arau  Chitn.  80^  Z1^)  h\im  I^htuv  pintdQ-igniarius  doet 
lot  appear  to  be  a  dtstincC  subitance  (Kr), 

Occurrence.     In  ergot  of  rye  (Wiggers).     Sometimes  crystalliBcfl 
im  the  officinal  extract  (Kloboch,  N.  Br.  Arch.  75,  136 ;  80,  13), 

Prepm-atim.  The  aqueous  extract  of  pulverised  ergot  of  rye  is  pre* 
ipitated  with  basic  iicetate  f>f  lead  j  the  excesB  of  lead  is  removed  from 
jlie  filtra.te  by  a-nlphurctted  hydrogen ;  the  filtered  liquid  ia  evaporated 
a  syrup ;  and  the  ciyetala  which  separate  after  a  while  are  purified 
by  wafllniig  with  alcohol  and  reciyBtallisation  from  watt'r  (MitBchcrlich)> 
3  kIL  yielded  2  grm.  mycoee. 

Properiies.  Hydrated  myco&c  formR  colourless  iraneparent  crystals  of 
ic  right  prismatic  system,  which  separate  from  water  with  cun'ed 
taces,  from  weak  alcohol  with  plane  highly  InstroUB  faces.  The 
lomtnaut  form  is  a  rhombic  prism  {Fig,  73)  of  110°  G'  having  its  acnte 
itcral  edges  bevelled  by  a  rhombic  prism  wliich  would  form  an  angle  of 
.08'  50'  at  the  truncated  edge;  f aces  i  and  m  HubordJaate.  The 
jrism  is  bevelled  by  the  horizontal  prism  / ;  i  \  i  above  =  160"^  32"; 
lacea  of  tha  octahedron  and  the  horizontal  pj*iam  tf  Bobordinate, 
[MitHcherlich). 

Tastes  sweet<     Inodorous*    Neutral,  —  Dextro-mtatorv  power  for 

;iiJJilQll^2H0,  [a]j  =1  173"  2'  (MitficherUch).  Such  ia  lh«  value  of  [„],  cal- 
culated according  ta  MiEschcrlich's  atatcmentp  that  iO'43  gnn&,  a(  cryscalliAed  mycose 
produce  a  deflection  of  34 '7^"*  i  from  Mit^cberlich'a  second  statementr  [la  the  Memoir 
ftbove  rcrferred  (o),  (bat  mycoiK  dcQccta  ^^l-ry  timu  u  atrongly  as  t^ane-iugar,  the  valoA 
of  [a]  tbonld  be  192*5*,  ihercforc  ne&riy  ia  |reftt  u  for  trebaldfie  ([),  2^9). 
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SACCHAROiPAL  SUWSfMMCeB  C^B«0». 


Mycosc  melts  at  ICK)^  to  a  tnamfmxrmt  ■■■■,  vladk  «  ooofaf 
Nolidim^B  drKt  io  tbo  vitre^uA,  mtienfmrd^  m  the  otvUBm  ('Ot. 
Ili-at<fl  to  130%  it  gives  "ff  9'6i  p. c  wmlcr  (S  at.  =  »*5Sp.(^Vttd 
Ih  (Hinvcrti'd  ji^to  anhydrous  mjcoatf  wUcfa  Mcln  aU  ilO    wkta 

fiirJliiT  loHS.     (Mitscherlich.) 


12  C 

laH 

13  O 


«.     71 

„ 

SMf 

..     13 

..« 

t^ 

.»  104 

_^ 

SS^l 

C"H"0».2H0 189    -.  lOO-W       ._   100^ 

For  UeUlg  &  PolduitV*  inftlfiis*  me  ^wi.  Pkarmu  19,  tS&. 
ikrtunponitiojtt!,     1,  Myr^fte  when  AAitorf  abow   S<">      lunn 

iiiul  >;ivoH  i>IT  an  u^our  of  caramrt,  hot,  if  Ufeea  treated  with  waltf;  flip- 
tnlliHC'K  |iurt1y  iintittcivfl.  —  2.  At  higher  tenperantrea  aod  k  onatMl 
\nlh  thr  nir,  it  \m\•\\i^  and  Icavoti  a  epODgr  chaiomL —  &»  Aifitnc  opiftl 
^\i,  p'.  I'iil'  dissolves  it  with  slight  evi>1(itioD  of  beat,  fmiBiug  a»^ 
tinn  fi'tini  wliidi  wulof  prectpitutrg  «k  gunimy  maaai  aolofait  n 
anil  v\\u'\\  itisdhililn  in  water,  meitio^  wh«o  lieated and 
will)  rnirit  ii|i|tfi)niiicf?  of  tire.  (Mitscficrlich.)  Hy  h««tiii|r  with 
niiiy  nitric  Hcid»  it  is  converted  into  oiaHc  m  '    i^^grwB^  ~" 

lirli.)  —  '1.    It    (iiflm»lv**fl    vrithont   dLVt*ni(*j>  canuDoa 

t'nnmt^- otV  o/<V//W^  and  turnK  brown  \t  hm  tiic  »oiiitiaik  ta 
thhttf  mffihuric  ncid  iK^ilc'd  i*ur  gtunf  iiuw  with  tuyoiMQ  ooorcttfl  it  Mil 
fh«\lrii-^di]ri)ti(\  — r>.  The  dtirk-bhio  evolution  produced  b^  mbda^a^ 
KMhihfitf  and  pttnrth-lf^y  witli  myivijgc,  dq^nsits  mem  tmcM  aitjapnm 
oxido  or  nono  at  al(,  even  after  pmlouj^ed  htiilmiEr.  (Mltacbeni^ 
Ni'ithtT  ihii'H  any  reducliou  to  cupPMiH  oxide  take  place  uo  boiiif 
uivi'owo  with  cuprio  at'otato.  (Nculmnvr,  S.  Itr,  ArcJk,  7i.  17T| 
KI'Imk'Ii.") —  (!.  Aivurding  to  NciuhuixT,  mvcono  \s /€r$mfnktl4t, 

Myi'iiwi"  diHHolveM  t'lisily  in  u^ata:     (Wig^*n*,)     A   solatina  opa- 
luiniiiil'  AO  |K  o,  niyo^w  <IoeH  not  crystalTK      *"  ,.  ..ir..._      <^f:*,.  -l^_c_i  i 

\l  \h  nt»t  altered  by  nqiicinis  rv/W*>  ^ 
iiituiN*  iMiilin^".     Not  piec'ipilubki  iiyhan/ix'  in  inm-wrtzti  ^ jiuu«cu«r»~ii » 
hy  utrtaiiii^  mtitxt  nr  iti/uj>utii  t>ff/ijll/i*     (Wi^^vn*) 

ll  dimMiitvoii  in  nioi'o  liiAti  lou  plM,  of  bojlm^  fi/ty^W  aiid  ciTitit* 
lini*H  vu  cuuliug.     It  Ltt  iiibuluUc  in  tih^\     (Mit»cUurlicb.) 


SffcvharotM  SuhstntiCta  C**H'*0". 

Indiglucin. 

R  HriUNCK.    Phil  Ma*j.  [41  in,  "a ;  ubsfr.  J.  pr.  Chm.  fl&  9S1 ;  Cte 

JHU  ;  alisti'.  */.;^r.  fArm.  74,  17-1  j  K<^*$  Jakrt^tr.  1858, 4»^ 

IniUoan    det'omixxjic*!,   when   boated    m    'V-   -•-t-^  ^ 

.  itr  with  dituU;  ucidd  ijr  aijuoons  atkalis. 

Mk.    Sluiilur  prudiicttt  ore  ykdilcd  by  iiiiiitvjiuHiujto*^ 

taitl.      fSrf  Infliran.) 
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Pj-tpfiratioit,    1,  Tincture  of  woad-leavfs*  prepared  with  coM  alco- 

loly  IB  evfi|:H:irrtted  in  a  current  of  air;  the  residue  ia  mixpd  with  cold, 

'ery  dtlnte  Biiij.*lniric  add,  and  tlie  fat  which  falls  to  the  bottom  is 

leiiiately  flcparated  by  liltration.     The  filtrate  Berves  instead  of  the 

meona   sobition  of  indseiin  mixed  with  fkoidrt.      The  decomposition, 

hicii  begins  in  the  aM^  is  kept  up  bj  gctille  lieafinp;,  wheroupou  the 

)Iution  l>eoanieR  turbid,  and  !i  nnsture  of  six  iiiHohible  aubetuncea 

jpftratee  (.we  lndic*n) ;  the  liquid  i^  then   fiUei'ed,  llie  n-sidne  wtishcd 

'itli  cold  w;itc3%  and   decompeaed   hi   the  Tnaniior   described   under 

Indiran.     The  iiltratCT  fretid  fr<uu  sulpburie  add  by  carbonate  of  lead, 

id  frouj  lead  by  eulphurie  acid,  evajxirated  to  a  Hyi'up  ia  a  Hlream  of 

ir,  dissolved  in  ftloobol,  nnd  mixed  with  a  large  quantity  nf  ctlior, 

leposits  leucine  in  erys£ali=,  and  indigluciu  ay  a  eyrup.     The  latter, 

^fter  the  removal   of  the  crystali?,  in  dissolved  in  water,  tlie  solntinn 

lixed  with  aeetatc  of  lead,  t^ie  scanty  precipitate  removed,  and  the 

rellow  lead-compound  of  indighiein  iw  prc^Mpituted  from  the  (illrate  by 

im.*<MiH   »miuuiiia.      The    leiid-flult   ilecnin[HiHed    by    liydritHulphiiric 

id  under  water,  treated  ^villl   ttnimal  eharcftal  till  a  Kum]vle  ^^ivcN  a. 

le  precipitate  witli   aninioniLieut  sii^^ar  *if  !e:id^  yieldfl  a  Bobuion 

1  which;,   by  evafMiration,  «<ilntion  nf  the  re*iidue  in   iilcnhol,  and 

Iditiou  of  ether,  the  iudigiueiii  is  ]tr(vipitnfed  in  (he  fiH'm  of  a  syrup. 

In  thf  preparation  of  indicanin  from  indican,  by  mJJtiug  iUa  hitter 

bar)'tii-watL'r  and  leaving  it  at  rest,  then  removing  the  baryta, 

iralinp  the  liUrate  in  a  euiTent  of  air,  dissolving  tlie  residue  in 

'tmol,  and  precipitating  by  ether,  indighicin  is  ftepamttsl  as  a  Hyrup. 

'hift   syrup  is  dissolved  in  alcohol,  mixed  with  excess   of   alcfdiolio 

mgur  nf  lejid,  tlie  browu  proci]'itate  removed,  and  the  Bnlution  pn-ci- 

kitated  with  ammonia,     Tlie  lead-com|x>und  of  iudiglticiu  is  purilled 

md  deconij>4iBed  an  in  method  1. 

C<iloiiile88  or  lig"ht-yellow  Byrup  having"  a  slightly  Hweet  taste. 

jyecompositiou$.  1.  Swells  up  when  heated  and  p:ivcs  off  an  odinir 
of  caramel. ^ — ^,  With  boihng  r//^ric  fjaV,  it  fornnioxnlic  acid, — ;i.  With 
^^Di/o/ nVm/,  it  beeonieK  curboniBed.  ^4»  When  boiled  with  mfia-ffi/^  it 
^■luma  yt-'llow  and  siepuratefl  brown  tlocks. —  5.  From  an  o/htftne  orprk 
^Kr>^/iV>n  it  reduces  cuprouH  oxide;  from  an  nqneaim  a^td  still  jnore  rn:»m 
^Pku  "Tmwf'-HftWc*/;  tiolutiun  of  tiitnile  of  stit'er,  it  reduccH  inelallic  aiJver; 
^^tdmihivW  \yith  unM^t'i'k  f'f;/tiid.  —  C.  It  [&  not  fermentable,  but  tumt , 
ucid  by  prolonged  contnct  with  ytojit. 

Aquecnia  indighiein  diafloivee  ftj/(h*fite  of  lime,   and  the   sohition  on 
nlinp  deposits  cf>pioiiH  yellow  HakeB   which  diBflolve  on  Cooling  and 
precipitated   by  aleoUoK  ^  p'rom  a   mixture  of  indigtuda  with 
-ivateTf  alcohol  tlirowe  down  yellow  flakes. 

Leiid-c^mpoimd,     AqucouR  Indiglacin  is  precipitated  by  neutral  or 
tic  acetAtc  of  lead,  only  after  addition  of  ammoiua. 

Scbunck, 
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a  flfeOtf^nd  k  precipilated  bj  «cA<r. 


Deztro-glocose. 

Lovnz.    OtiLAtm.  1792, 1,  21S  and  $45. 

Tb&cakd  &  Dtpittks.    X  C;<A/, :?.  195, 

GkoKcaAXK,    foOv  ^  Oi  DmbOtg  msUitu9."     Losd.  1 797. 

FwKxwt.    J.£i9iL  €8,  3S7|  Ca,4:i&.--^i*ii.  CA«»,  67»  131  aad  !fl 
jr.  GM.  2,  77. 

A.Toasi.    5dbr.  5,80  :<;«».  42,  123. 

KiKHBorr^    Sek/F,  14,  389. 

Slacscu.     Avm,  CJmm,  i%«.  11,  381 ;  Sckte,  27,  SOI. 

BsAOOnot,    Atm.  Ckim.  Ffy$,  12,  lt$l;  Scftte,  27,  337, 

DraKOSFATT  (1S33).  Amt.  (Mn,  PA^s.  53,  73.  —  CompL  rmtL  28.  fl^s 
jr.  Aiw.  Clii-  iV'  181.  99.  —  JV'.  A*m.  CU^^  Phifs.  21,  \(^i  J,w 
Okm,  42,  413;  atwtr,  i%«rm,  Cew/r.  Ig47»  S89.  —  .V.  Aw,  fii 
J%fc  21,  178 ;  J,  pr,  Ckm.  42,  425  j  abstr.  Compt  rtmtL  23.  Me 
i%nt.  Omtr.  lUi,  10,  —  C<mpt,  rttid,  29,  51  ;  Pharm,  Ctntr  \i^ 
W3.— C'owK  rtnd.  32,24^;  Phinn.  Ccntr.  1851,  278;  Z>um6  UL 
299  (Esdmation  of  GIuwigc^).  —  Compt,  rend.  42,  228  ;  J.  at  Cfai 
fi8,  422  ;  Chfm,  Ceutr.  185C,  233.—  Cow/)^  rentl.  42,  73a'  —  {Vm* 
n^wf-  42,  901  ;  J.pr,  Chrm.  69,  438.  ' 

Gu^KDf-TARBr.     ^n«,  t7iit/i,  Ph^s,  60,  54. 

PeuoOT.  Ann.  Chiin.  Ph^s.  67,  13C  j  ^.  pr,  Canw.  15,82;  JV.  Br.Ani 
15,  227.  Prelimmary  notice,  Cooysf.  rerid.  7,  luO-  ^mt.  JPW* 
23|  169;  /,  pr.  Ciiaiu  12,  425;  13,  37*i;  /ii*f,  l^o  ^7,  Jjj^ 
JahresL  18,  279- 

Y£1(T2K£.  y,  />r,  CA<rm,  25,  74. 

SotJBEiBAK.     JV'.  y.  Pharm.  h  I ;  J.jtr,  Ckcm,  27,  2^1. A*.  J,  F%m^ 

4^  347. — N.  J.  Phann.  9,  327. —  Comjrf.  r«w/,  28,  775'  in  ietd, 
JV".  J,  PAflrm.  16,  252 1  J,  pr,  C^fm.  49.  65.  * 

BcRTHF.LOT.   Combinations  With  Acids;  Cpffl/^f,  rm</.  r     '  '  pr.Om, 

€7,  235 ;  iti  dettui :  JV^.  Ann.  Chim.  jPAy.^.  60,  H5 ;  ab>.  ,  Ami.  v^ 

2,  427.  — 'Combinations  with  Tartaric  and  C'ltricwTide  :'  C'o<vt  f^ 
45,  268;  iV.  •/,  PA«mi,  33,   95  ;  J.  /;n  rVjrwi,  73,    157-  Ci^mLQ^ 

1857^  441  ;  iu  detail ;  JV.  Amt,  Chim,  Phjs.  54,   74. Fermeal*!^ 

with  Chalk  and  Chcoso  j   Compt.  roirl  43,   238;  3^.  J.  Ph*r^  U 
26i);    ./.  pr.  Cfiem.  G[\   454  i    CAent,  Cfnfr.    1H5I>.   749;     - 
i^.  ^RH,  Chim.  Pht/9.  50,  ii22«  —  Fomiatioi)  from  Maiinitc  .. 
cerin  :  Cotttpt,  rend.  44,   1(X)2  j  JV.  J.  Pfuu'uK  31,  432  ;  J,  /.     ' 
71j  507 ;  m  detail :  JV',  vlnn.  CAww.  /*%.  50,  369.  —  CJlrWt>    -^     -  - 
/ondee  sur  fa  B^tthtse^  Piiim,  I860,  torn.  2. 
B,  Bblcke.     Suj^ariJi  Unno  :    H'ifw.  ,4l(frf.  Brr,  28,  5C8i  ./.  /*-.  1** 
74,  108.  —  Wien.  Akad.  Ber.  29,  3i6 :  J.  ;;r.  CAow.  74«  IU3  Cl«- 
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I  Cenir.  1858,  7f>5  ?  ^t-p.  Chun,  purr,  1,  47.—  Wien.  Mad,  Ber.  313, 

10;  Chcjfi,  Cfiitr,  18Ui>,  ^31  ;  Jitp.  Chitn.  purA,  2,  219. 
BdigKet.     J^,  Ann,  Cht'm.  Pht/e.  61,  233. 
O.  SciiMiDT,     Dissci-tat.  Uba^  Traubaisuchev,  tjr.     Gtittingen,  1861. 

Ghtca^e,  Ordinary  Giucoif;  KrihneUucker,  ant)  npcording  to  Ub  origin;  Grtrpff- 
tmgar,  Pruit-mgart  Honey-sufjart  Starch-^ugar^Diabtttc  autf'ir,  Sugar  of  urine,  Chvft- 
nui'fu^art  Rag-tu^nrt  bome  dt'  which  nameii  Are  also  aaed  to  denote  glueose  in  gmeral. 
'  —  RetiOEiiised  aa  a  diatinct  gubstance  by  Ljwiti  and  I'roiist;  fir»t  prfipaird  from  starch 
\fj  KirchhofT^  from  linen  hj  Bnu^onnot.  \\m  combinationi  nttli  basej  bare  been  invcs- 
tigvtfd  chieHy  bj  Pdigot;  those  with  organic  acids  bj  BertbeLat.  Our  knowledg^i  of 
,  glucote  has  be^n  further  extendtid  by  Dubrunfaut,  vrhi>  bas  eUoainated  Enuch  tlut  doej 
^  jDOt  proiierljr  betosg  to  it,  and  mare  exactly  char^ct^i'i&cd  iu  properties. 

I  Sources.  ImpresBiona  of  foms  from  the  clay-slate  of  Petit-cccur,  m 
SAToy,  contain  a  swctt  substance,  which  smtOls  like  caramel  whou 
Iturnt  on  charcoal,  and  perhaps  consistB  of  glucose.  (CuUoud,  Cowpt, 
i^Mnd.  33,  544,)  —  On  the  alle^fd  occurrence  of  RUgar  or  dfitriii  in  vegetable  mould, 
[•ee  Vordeil  &  Risltr  {Comp(.  rend.  35,  97,  &nd  PcUbold's  couDter-statemGnt,  /.  pr. 

In  tf^e  Vfgttuhh  Kingdom.  Abundantly  in  sweet  fndta,  frequently 
t'togethcr  with  cane-sugar,  and  always  with  such  a  quantity  of  la^vo- 
I  jotatrvry  fnut-sugur  that  the  mixture  may  be  reg-arded  as  invi>rse 
i*ug'ar  (i.  *.j  as  produced  by  the  dec^iaiposition  of  cane-8ugar,  p,  254) 
IjBuignct,  see  page  939>  —  The  Isolated  occurrence  of  destro-glucose 
[haa  l»Gen  observed  only  in  the  following"  cftses: 

I  A  thick  viscid  liquid  which,  in  the  summer  of  1842,  covered  the 
upper  surface  of  the  leaves  of  lime-trees,  and  at  certain  times  of  the 
fday  fell  down  like  rain,  contained  cune-siigtir  and  dextro-g'lucose. 
I^Hiot,  JV.  Am,  Chim.  Phj».  7^  337;  l^angloift,  N*  Ann.  Chm,  Php. 
7^  348.)  —  Dextro-ghicose  is  contained  in  the  manna  of  the  UHli-tree  ; 
a  false  manna,  of  unknown  origin,  was  fnwnd  to  contuin  a  jtcculiar  su^ar 
not  invcrtible  by  acids,  and  having  a  molecular  rotatoiy  power  equal 
to  f  of  that  of  cane-8ugar ;  perhaps  maltose  (Biot,  CompL  reiid.  14,  49  ; 
«f.  pr.  Cheiti.  27i  GO).  Whether  the  sugar  occtm^hig  in  many  other 
parts  of  plants  should  be  considered  ug  destro-glucose,  is  not  yet 
,aecidcd.  Aecordmg  to  Buignet's  rescarchoB  (j>.  240),  c^auc-Bugar  and 
inverse-RUgar  (which  may  be  regarded  ati  a  peculiiir  enl^Rtance,  at 
leafit  with  reference  to  its  oiigin),  appear  to  be  the  most  widely 
f^ffiised,  and  the  imperfectly  investigated  granular  sugar  {Kruviehuchr) 
cf  many  chemists,  apjicars  to  bo  hiversc  eiigar  formed  either  in  llie 
Jplant,  or  duringthc  procc^a  to  which  it  ia  subjected  for  the  extracliou 
[of  the  sugar,  (Kr.J 

In  Honey.  This  substance  contains  cane-sugar  (whidi  i«  gnduallj  in- 
[Yoied  by  keeping) ;  inverse  Bugar  and  an  excosa  of  dextro-glucose 
^(Dubrunfaut,  Compt.  rend.  29,  51)  t  eomp.  Soubeiran  (JV.  /.  Pharm,  IC, 
S52)  and  page  240  of  this  volume. 

In  the  Amjiml  body.  In  many  animal  liquids  and  tiesuea  ;  in  the  liver 
{II<ifidhiich  viii,  Zoo^hein,  65),  in  the  amniotic  and  allantoic  liquids  (linV/. 
424)  in  the  blood  (ibid,  171  and  1D5),  m  the  chyle  {ibid.  221),  in  the  trans- 
Budates  {ibid,  241),  in  the  yolk  and  white  of  hens'  eggs  {ibid.  284  and 
285). —In  large  quantity,  to  the  amount  of  8  or  10  per  cent.,  in  diabetic 
urine  {ibid,  984),  in  email  quantity  also  in  the  urine  of  healthy  mca 
(Brtickc  5  Beacc  Jouesj  Chctn,  Soc.  Qu.  J,  14^  22  j  N,  Ann,  Chim.  Fhjn, 
you  XV.  TL 
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l^bcow^  (Tiofenkgaa,  Wim.  Ahtd.  Bet.  42,  »S.)    Cooj^^axcd  a*. 


j^^ 


(CH*0";  «ii.iMt,)  »  ooBTertod  ibto  dextio-clnoofle  by  boSfiai^  vid 
difarte  M9^  (G^is).  4Ti7"rT»rjrTr"H  iy  HTtrng  ranr  OTgw  tf  Ht^ 
diMUywl  in  wmt«r  and  Mt  wade  for  1|  J«^  m  •  <^o«ed  vewei  pn^ 
Tcred  tbe  nreet  tMSe  of  ea^tt;  etill  i&of«  in  -  r^  probttUj  bm. 

ooarenian  iMto  glaoooe  (Fw.  «/l  ^.  OWh.     .        :  ^  >,     JHda't  m^- 

S«  Dextiia  ■  coaverted  into  dextro-glaDaBe  by  ^^^■■►g  wHi;  

addau  (Blot  Ae  PennB.)  Dtastafle  acts  m  Eke  dmuwct.  aooocififtf  t» 
Pkjen  &  Petvos,  aad  GoeritL^Vanj;  ftooocdm^  to  MoaauoB,  it  doec  sot 
Wm  ftm  IB9,  al»  oa  IW  fa»T»^^^irtr  ft«d«tt  df  «^  tmOin.  I^^w.     5.  Taiff 

tlie  stt&e  drcnsBla&ces,  soJnble  starch  (p   '"?'  ■""'   -  ■ —  ^'nrc^M 

con  vetted  into  dextfo-^QOOset  after  th<  .j  oat- 

▼erted  wboltj  or  partiailT  into  dextrin,  •  .  ^ — 

Dextn>-ghK»fie  is  also  formed  fnm  stA: 

water,  br  |<'bloQg^  ocmtact  with  glotiHf  pauva,  ft  i  ny  nitn'g>;iiLTi5  iw 
attimal  matters  meotionod  on  page  91,  and  from  siil|>haniiclaiiic  acii  ^ 
befttlaiT  '^  aqneoos  aoltitioii  (p.  l^U). 

On  tli^  chance  wfudi  tam  pbrc  In  the  cooTendoo  of  tUttb  lD9 
dextro-glocnoe,  tne  foDoiriitg  news  h&w  b«e&  proposed. 

a.  Aooordin^  to  Ktrcliboff',   tlie  starch  U  directly  cimvj  h<mI 
glauuee.  —  6.  Aocurding  to  Biot  k.  Per»'z,wWn  a  mi' 
atarcb*   120  pte.  oi)  of  ritnolt   and   l^lM)  pta.   wati.:    . 
go*  —  95-  (under  the  drcnmstancca  racntiofkod  at  nag^e  > 
ckor  Bolotion  is  prodooed,  dextrin  ia  formed,  wUicli,  wIh  < 
]icr:i(uFe  has  risen  a  few  degrees,  is  ooorerted,  with  sodden 
of  the  rotatory  power  r>f  tuc  sohtirm,  m*^  ~.  ' "tiljar  dexf 
Bugur,  and  by  contmucd  boiling*,   iuto  >ico«ie.     Wi 

pro[MirtiaQ&  of  watt-r,  a4.'i(3^  and  slarclu  lii        1;,     Lhiiiii^rs 
l>«t  more  or  Ic^  quickly  und  at  iHher  t**!!)]  -  i.tini.-.     'I  !i. 
ftigar  a,  acoordiDg  to  Dubrunfaat-r  maltotte.     'ihe  d*  . 
PoraoK,  appears  to  have  Ixvti  a  mixture  of  diflargauttt'/ 
Btarcli,  <U*3Etnn  and  ilrxtro-g-Jucosc  (or  ru.r 
rolatf>rj'  |i^:'werthun<U*xtriii,  less  thjihmilr 
TiraaooloiJrfdi«ii7>lf  byii?dJn<.*,Tvas  tv\  -.ftU-uMai^ 

p(iai(4'<f  a  wiilte  ixurder,  which  JacJ^Utlain  {Ann.   C^m,  /M- 
iifttTwanln  rt'giirdt'd  as  identical  witK   \n»   Orcmuifgi  <fc    ^ 
attiiitmt  of  enj^ir  was  previously  asc(*rtained  by  Gu^rin-VafTy  (*Ua 
CAiin. /■%.  5S  ^3'J  (K:r> 

c.  According  to  Paycn  &  Pcraaz,  whn  dSslingt^Bh 
tntcguinents  of  the  start^h-gnktiuW,  unionntlnffto  f  ••  r 
toiitA,  umouiitiiijr  to  yU'ri  p.  o.  {dt'si'TtiutmK'  the 

■  '  1  with  starch  and  u*  - 

I  •  out,  part  of  the  flu! 

•ilic  Ui  l!n- liijUhl  n  jLl!"Ut  tlltorulinn,  ftnd  br^i;;  r;iir,. 

lid  siirar.  tUe  djaatasc,  however,  uot 


|o  dexti 


brtwpen  lb* 
-'id  thfom^ 

'  xMltCOlB  ^ 
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duw  any  ftirtlier  altoratioK  of  Uic  dextrin,  evon  ftftor  the  sn^r  has 

been  roiiinrpd.    Tlie  aniiili>iio  of  PftyenA  Persoz  appeal's  to  be  idt'iitk^I 

vritb  disorganieed  or  scihible  etarch,  but  their  dextrin  is  different  tVom 

tbat  of  Hiot  &  PcrsoK,  inasmuch  ae  it  m  not  coloured  by  iodine  (Afin, 

Chim,  Phtfs.   53,   73 1    56,   337)>     More  recently,  Payeii  states  {Avn. 

Vhim.  Fhtfs.  GO.  AA2)  that  Btaroh  is  completely  converted  into  Btig^r  by 

diftst^iBO,  with  tht!  cjtci'ption  of  the  integumctits.     Aeeoixling-  to  Mulder 

{Cftetuif^  fks  Jiifve^^  170J  the  dextrin  p»»ducc-d  by  diaijtasc  is  different 

from  that  which  rcsuitB  fmrn  tlic  action  of  aci<lR,  as  appears  alsn  to 

follow  from  Uui^rin-Vari-y*s  Btatements  {Ann.  Vhim.  Phi/s.  60,  32),  but 

K  both  diastase  atid  atids  apix^ar  ti*  prtidiice  siieceflftively  the  dextrin 

H  wiiich  is  coloured  pui'plc^red  by  iodine  and  tbat  which  ia  not  cxjloured. 

WKc.) 


I 


I 
I 


I 


*f.  According  to  Jacquelaio,  who  likewise  diatinguiBhea  in  the 
Bt&rcb-granulc  an  Gnvelope  and  a  granular  Bubetance  contained 
therein,  tlje  first  effect  of  iieating  Mtarcli  with  water  to  150"^,  is  to 
e*?tmrale  these  two  constitueiita^  the  envelupcB  remaining;  midissolved. 
while  the  grauular  contents,  Jacquelmn's  Gmnuif^  de  ficulc^  dissolve. 
[The  characteristic  property  of  the  (franulcs  dt  jecuie  is,  that  they 
eeparate  out,  for  the  most  jiart,  when  the  aqueous  solution  i»  left  to 
cfHil,  dissolve  sparingly  in  cohi  water^  but  easily  iu  water  at  TO",  are 
coloured  bine  by  iodine,  and  are  precipitated  frt>ni  tlieir  aqueous  solu- 
tion by  alcohol  [uueh  more  easily  than  dextrin.  They  appt^ac  therefore 
to  Jk,'  identical  with  Bt^cbampVdiKorg-aniecd  stanch  {]t,  11*2)],  The  ffmriulcs 
dt  frcuk^  when  farther  heated  witli  a  pts.  water  to  160^  are  con- 
verUrd  iu  |  hour  into  a-destrin  (which  is  eoloucml  |>ur|ilc  by  iodine,  and 
IB  ntoro  easily  precipitated  by  aJcoliol  than  ^-dextrin)*  in  l^f  hour  into 
^-dextrin  (nut  coloured  by  iodine),  and  by  still  further  heatings,  into 
BUgar.  At  hig^her  temperatures*  the  same  products  are  formed,  but  are 
more  ipiickly  ronverteil  into  the  last-meutioned  compound*  VVhen  starch 
Is  lu'Ated  with  an  equal  weiglit  of  water  and  from  ^^^  to  -^^5^  of  (oxalic 
nctd,  or  oil  of  viliiul,  to  130',  the  nuvss,  after  2U  minutes,  contains 
«-dextrJn,  after  an  hour,  /5-dexlrin,  and  after  2  Hours,  sugar,  (Jacquelaln, 

n,  Cftwi,  Pht(&.  73,  1C7.)  Theengarform»^din  this  reaction  posaeaaea, 
dinj^  to  Hiot  (Compt.  re«i/.  16,  CIO  and  710;  42,  351)  a  mole- 
rotatory  ptswer  different  from  that  of  dt'xtni-g-lucosc*  viz.  [a]J  = 
6'  to  t)tc  riffht^  becauHe,  according  to  Dubnmfaut,  it  is  a  mixture 

maltose  aud  aextro-^lucose  (see  MaittHK), 

i.  According  to  NeubaueP,  dihite  acids  produce  first  Schu!ze*H 
omydulin,  from  this  a-dextrtn,  whicb  is  cotoared  purplo-ix>d  by  Wine, 
then  /3-dextrin,  not  coloured  by  iodine,  aiid»  finally,  after  very  long 
jjOilib^j  a  solution  containing  noUiing  but  glucose* 

/-  According  to  lieebamii,  tlie  formation  of  sug'ar  from  etarcb  by  dilute 
ftcina«  ift  pivceded — just  as  when  diastase  is  the  acting  substance* — 
hx  the  fonnation  of  three  different  products,  whilst  a  fourth  appears 
either  before  (he  sugar,  or  eiimuttan  eously  witli  it.  These  producte, 
fcotnr  of  which  may  be  Isolated  by  the  ut^eof  aqueous  alkalis  or  of  con- 
<!init rated  acids,  are  as  follows:  a.  I Hmrfftmind  ^fnrcht  (xvurring  in 
three  fiinim,  in  one  fif  which  it  constitute  s  J acipieliiinVf?7viHH/c.ff/r/fnj/f, 
iu  another  ^ausf«iireV  LujuOLi:  tnntitavr  ; ' — /J.  Soluhk  sfnrr/t  (p,  l(t2) 
whieh  is  coloured  blac  by  iodine,  diHsnlves  in  cold  and  in  hot  water  and 
doofl  uot  separate  frum  the  latter  eolutiou  oa  coolings— ^i^  Ducirw^ 


>l!r 


ai=u&.  uiBL  lire  tt  & 

r.  ■:;»?  ;r:i;i-:7-ian:>r;*  ^^  t-^  ~^-«"  ■m;  ficrif  Tr>2aaed  br  sbe  Ktioi 
Jj:    :\^—'jr:.-A   itizrii   .ii:^-  *:i.rir  27  Off  htd.-il  .-f  -TrnfTiffr  niTt  Ir^- 

l.i.-fr;7.  -_:.^r't  1^-=  .'f?-:!^    oser-Tzri-iiis  >t  ♦j^iSisif  ilJimgL  1^437; 

2.  .ut*:  -.r  •:  'Jir .  "'■'  i^.n.  sur.-j.  j?  XiJ:'!  'vri  •SriZ'S  icsti?  tiD  tbeH" 
" .-•  •- i-i^.-  .:-i--  :.  :•  •  ti,:.^.  ";t  :r;*:2ia:  :r  rl"a?:6e  za  it  »  sluwa  ly 
;.•  -_--.  -:-:•.•:.  -.ij-r-t:-.  :i-  1::  :-  r-i  Tnss&ftze  x  focasli  moedvin 

f .  .-'-t  "-^jer  ^c-.oiirii^  1  ^.i^ir.  wiD-"i-  jicvuo£n^  to  SauMiw> 
:  t-^—'.tfrs  inc»:--':jrir.  i^'i  i*x-.cii::j  to  I^c-mafsat.  is  mahoie. 
Vi_.:::  I  ;sl^:t ';i--r-:ttj^i  Tr:i  Z  ;.^.  stat'.-c.  ssi  15  pc».  water  is expoitd 
t-.  •.'-e  i-:  :.r  t**-  T-i.-s  izi  ^  Sxiilj.ir  vesseL  A&d  tlie  ibmis  h  tte 
^i.*-i.-.T*rTi  -sr:!  c-yi  -^it^r.  c:i-iHocir«:>iel  starch,  woodj  stani 
/'■•i_-rt-;r-:\  '.r,-*^!--  :.7» /  irf-V.  x-.i  \  fci^^  ^^3AZIIi^^  of  rem  rrniini « 
':.*-^.<T<ri.  vL:>r  j^:.:*^  ^t-irct-^nzi.  ^nd  so^v  p*£s  into  the  aobtiiA* 
'/:.  eva;.«.rA'±*^''  ::--.- zl:ri;.?.  iisa-.Ivir^  uio  rv^adoe  in  1  pc  of  nteit 
i*iL'.-^  i'}  {.ts.;&Io.L'ueTic<'r^u::^A^Afn.  &n*l separating- toe  reBtader 
^:  tf.':  r.v&*:':r  i:.?'  l.'iI-eiiialoiL'.L  arr^o.h'jlio  $c4atii)a  ks  obtunedfna 
v>l:f:ti.  ar'r.'rr  evj{.*.rar:-:-!i.  the  su^ar  cn'5iallisi?s«  If  the  BfnilillllWi 
')'•';• /fjif^/^itiou  of  thi.'  ?tdrL-h-|:'a6te  o.'^atiaaes  ooly  a  few  we^d,  cqgarii 
WfCt^vr'un:  loTUi^rL  bat  •.•!  the  imcn'stuUisaUo  kind;  if  the  decompoolioi 
L'tn  pr/:f.'*r'k'd  t'^yi  fur.  the  cryst:ilIisaMe  su^ar  also  disappean.  Wl 
cr^'itxftlli^able  fiugar  <li.-4^ >lrt'S  in  s  pts.  aloi>hoi  of  S^'  Bm.  at  S5'v  aid 
iri  1 7  Ui  2«J  ]itH.  of  ttjiUu^  absolute  alcoliul  (Saosaaie,  Aim,  CAok  i%a 
11,  37'J> 

4.  Olycof^n  is  converted  into  dextro-glncose  under  the  same  d> 
cunutlaiicctt  as  Btarcb  (p.  1<$4).  —  5.  In  like  manner,  licheam  (p.  lil) 
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and  paramyloiie  (p.  122)  aic  converted  into  g^Uicoec  by  boiling  witli 

acids.      The  rotatory  power  of  the  sugar  hnt  Dot  been  juccrtained  in  either  case, 

6.  Cellulose  treated  with  oil  of  vitriol  (p.  136),  concoiitrat-ed  bydix)- 
chloiic  acid  (p.  139),  or  a  concentrated  aqueous  solution  of  cWoride  of 
zinc  (p.  140),  yit;ldB  products  which  are  converted  into  grlucose  when 
their  aqueous  solution  is  boiled  with  water.  —  Glucose  is  likewise  produced 
In  tbe  detH>m position  of  lignoaulphaCe  uf  lead  (p.  165),  and  bj  the  action  of  alkalis  on 
fijroiylm  {p.  178).  But  tt  is  doubtful  dIbq  whetLer  this  sugar  should  Ih  regarded  m 
dmCra. glucose.  Awopding  to  Becbduip  [N.  Ann.  CAtffl.  PAy*.  Ifi,  S02),  it  jrields  when 
ti-cat^d  with  hIcoIldL^  two  sorta  of  crystadij  one  sort  bAriag  Che  hardness  of  cftue-tugori 
the  others  ri'a(?mbliiif;  dexiro-^luciw;. 

The  skill  uf  tlie  silk-worm  and  that  which  remains  in  the  cocoons 
when  the  butterflies  cecape,  are  capable  vf  yieliiing"  a  substancp  isoTiiciic 
Tvith  cellulose,  which  maybe  converted  into  glucose.  When  tlic  cuter- 
pillars  are  boilcil  for  several  hours  with  strong  hydrochloric  acid,  and 
this  treatment  is  repi^^atud  three  times  with  the  residue,  and  tliitj  re^tiduc 
is  washed  with  strong  potat^h-ley,  then  with  water,  atid  dned  between 
loo'"  and  lit)",  a  white  light  substance  nearly  free  from  nitrogen  is 
obtained,  which  gfradualJy  diiTuflcs  in  oil  of  vitriul,  forming-  a  co!tturlesa 
^umrtiy  liquid.  This  sohition  added  by  email  quantities  to  boilinf^ 
rater  and  lioiled  for  at*  hour  or  two,  yieldft  femientable  8u*^ar  which 

itst  like  glaccjse,  with  common  salt  and  potafisio-cupric  tartrate  (l»c 
Luca,  CoTfipL  fertd.  ^3,  102). 

7.  Tunicin  (p.  182)  is  ducomposcd  by  oil  of  vitrioU  under  the  same 
circunsstance&  as  cellulos*',  into  dextro-^lucosc  and  a  secoml  subBtancCi 
(On  the  liecooi position  of  Chitiii,  see  GluctHtidei,) 

8.  Maltose  (p.  339),  meleititoee  (p,  290),  trehalose  (p.  SOD)  and  mycosQ 
(p,  301)  arc  completely  convertetl  iatodextro-glucoseby  boiUn^  with 
cUlute  acids, 

B.  -liiotber  claes  of  compounds  yield  by  their  decomposition,  dextnv 
^lucose  and  another  product.  This  latter  botly  is  cither  isomeric  ^vith 
g-hicose:  thus  mclitose  (p.  2D7)  is  resolved,  by  dihite  acida,  yeaat, 
and  other  bodies,  into  dextro-glucosoand  eucaliu,— K^ne-8ugar(p,  251), 

ito  dextro-^lucose  and  la;  vo-glnGi.>ae  {m,  to  starcli^  dcitrin,  mid  timidii,  it  i« 
ibtful  whether  they  btlonif  to  tliii  or  h>  the  foririCT  claw) ;  or,  it  belongs  t<:>  tho 
'cIass  of  null -saccharine  bodies,  in  which  case  the  compound  which 
yields  tliie  bccoti{1  product  and  destro-glucose,  beloLgs  to  the  clans 
uf  Gliicosides^ 

To  the  Giac&ndes,  Gtacfuamidtt,  tfr  Sncchor^sf^t  belong,  aceorditig  lo  Lnurehfa 
cl«ssit)tiation  (A'.  Ahh,  CMm.  Phys,  30,  330),  nil  iubstances  nhich^  when  dcconi posed 
by  dilute  ju7id-i,  yie!d,  od  the  one  Imnd,  dextro-glucose  or  another  aaccharitte  fiuhstsncr-^ 
on  the  other,  a  pri>dttct  difffrinif  in  chanicUr  according  to  circumstdincea)  but  not 
belongiof  to  the  curtiO'liydrntrs.  Generally  ipmking  only  the  oaturally  occurring  coin- 
pooiids  uf  tbii  kindt  the  flttjcr  prutc*}itpi,  are  designatpd  by  tbisi  hame.  Berthelct's 
Snccharidex  {^,  3L7J  indmlc,  hcMslc*  thews  i he  nrtifidally  ]irc|iar»d  compounds  of  the 
carlju^-hydj^tes  (wkb  Ai-iil!^)^  nod  ore  divided,  according  ab  they  jirld  bj  their  decompo* 
litioti,  dcxtro^gUicDse,  Juro-glucostf*  lactoti«.  or  other  bodies  of  lik«  nRfure,  into 
glucuiidci.  levuJusidfft,  galbctosideai  8tc,  But  stnee,  in  many  cases,  decisive  pipcri- 
tnenta  on  tJie  nuture  of  the  fiaf^tiharioc  buhstanre  obtained  arc  Trantin;^.  lleKijt;lut'B  cLaa- 
iification  cannot  be  cumjilvtelv  coiriud  o\\\.,  and  we  ahalJ  tlurefore  adhere  tO'  Lauretit's. 
(Kj.)     Sec  the  CQntptctu9  o/ihe  GiuctaidifK,  in  the  Appendijt  to  the  Cartio-AydrateM^ 

C,  lu  the  deconip-jeilion  of  dukite  (C"I1'*0*=')  by  nitric  acid^  iljere 
U  formed^  among'st  nthet-  proditctp,  a  stig-ar,  C^H'*0",  which  reacts 
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dexlro-glucoti  of  tUa  manufactorieg,  eihiblted  difTerent^agreei  of  dextro-rotatory  power 
frii.  [fi]y  =s  100*6%  Gl*5^,  and  sri"),  cftu*t  for  tlie  prc«eot  remiUQ  uueipluiacd,  so 
nr  It  (east  as  the  two  latter  pradacLa  ore  concerned. 

Ptfparathn.  1*  Fron^  the  juice  of  variota  kind  of  fruft,  fujy^iftfft/ 
of  Grfifm,  The  juice  is  boiled  and  skimmed ;  Iho  fn-e  acid  is  iieutraf- 
iscd  witli  chalk  *>£■  marble  ;  and  the  liqaid  ia  conociit rated  to  one-}ialf, 
clarillcd  by  deposition  and  dccantation,  or  furthpr  with  wliite  of  egi*^, 
and  evRporated  to  a  syrup,  not  too  thick.  From  tjiis  tlie  graix-^uyar 
eeparati^H  aftur  Bome  weeks,  and  is  puritied  by  reijeated  Bolution  in 
\vufer  uiid  cryBtalliaation. 

2.  J^»rt  Iloncff.  White  gi-anular  honoy  is  diffused  m  ^  pt.  of  a>ld  strong 
falcffhol,  which  dissolves  the  moru  soluble  lievo-glucoue  and  b'liveb  tho 
:dexti*o-gUic(tsG  for  the  niOBt  jiart  undiBHolved  ;  tbo  stilution  is  separated 
'from  The  soditoont  after  a  few  hours;  the  fledimeiit  fitroiig-ly  pressed  ; 
tho  rcHiduo  ag^uin  triturated  with  ^'^  pi.  alcohol;  a^ahi  ineaeod;  add  the 
undUanlvtfd  portion  is  pniilird  by  solution  in  water  aud  cryetailii^ation. 

[-(Bracoiinot,  IhilL  Pharm,  3,  HiJO.)  A  similar  pvircoea  is  followed  by 
fPrtmwt,  altiO  by  Cuvexaalh  {^cher.  J.  7,  71*1 )?  aud  Tcoromifdorff  (N,  Tt\ 
'9,  1,  ^>^7).  —  L  Siegle  spreadB  ^raiiuiio- ]ii*ney  on  dry  porous  bricks, 
"whereby  tho  litjuid  ptirtion  is  abcicirbed,  leaving',  after  a  few  days,  a 
Ifrarmlar  rebidiie,  which  id  rcerj-^tallised  from  warm  alcohol  with  help 
kf  animal  chairoal.  (J, /n\  Cfivm,  Gl>,  Hi*,)  Tiie  dpitro-gluTOic  obtamed 
"bjr  cither  of  til cse  proccjsea  icust  be  conUminaCctl  with  cjae'!<ugqr,  if  the  bonef  coa- 
tftin^  thai  substance,     (Kr.)     Sec  al*o  ClergCt  {N.  J,  Fharm.  ]0,  252}. 

3.  From  Stnrch  htj  ike  action  of  dilute  Sufphurio  ucid.  —  I  pt,  of 
istarch  ia  boilud  Willi  4  pta.  water  atul  a  qnantity  of  i)il  of  vitriol, 

weighing-  from  ylhy  to  ^  an  niuoh  as  the  starch,  tiic  liquid  being: 
etirred  and  tlie  water  eontiiiually  renewed  till  the  liquid  is  no  Inu^fr 
j>recipitated  by  alcohol.  T<*  bring  it  tn  tbi*  Btftte,  the  boiling  must  bo 
continued  for  a  longer  time  in  prujxirtion  as  less  sulphuric  acid  has  Iwen 
tised  ;  witli  the  above  profwrtious,  from  C  to  36  boura'  boiling'  13 
TCipured.  Tho  dC'Xtro-ghieose  then  contained  in  the  eohitlon  \&  sepa^ 
mted  and  purified  tu  tlio  same  manner  aa  that  from  gTapo-juice, 
(KirclihoEF.)  In  preparing  atarch-Biignr  on  the  larg^e  scale,  the  ebnJ- 
lition  18  prodt;eed  by  passing  ovor-hoated  atearii  into  the  mixture  oon- 
tAmed  in  closed  casks.  —  When  starch  is  boiled  with  water  and  2  p*  c, 
oil  of  vitriol,  the  liquid  being  eva^x^nited  after  5  or  7  liours,  at  which 
time  it  ift  no  longer  prceipitated  by  alcohol,  an  nncrj'istallisabh?  syrup 
ift  obtained.  It  is  only  after  longer  boiUug  that  the  whole  of  the  dia- 
i&olved  matter  is  converted  into  dcxtro*glucoee,  part  of  which  moreover 
under^eB  further  aUeration,  eo  that  the  liijuid  does  not  caaily  yield 
O^stals  by  evaporation.  (Anthon,  DijujL  151,  213.)  After  the  sul- 
phuric acid  has  been  neutralised  with  chalk*  a  small  quantity  of  acetic 
acdd  must  be  added  before  boihng  tho  hqitid,  bincc  an  excess  of  ftmc 
loatla  tn  the  formation  of  bitter  products  of  decomposition  {Pol^jt.  Centr, 
iS^it  2o2);  ie«  nXioVajm  (Reptrt,  7*,  2SC),  Rcvpecting  tbe  amount  of  product 
tbnt  obtalnetj,  see  pu^e  8^  gf  this  Toiame. 

4.  Prom  Starch  hf  fhc  action  of  f Hitting  Mofty  or  DhAtfiJie.  ^  The  pro- 
doet  thui  obtsined  ia  pfrhnpu  not  dextro-glucose.  but  maltoM  (p.  338}  — ^  ">  utiVtlt 
of  Starch  well  mixed  by  stirring  with  4  pts,  of  cold  water  are  fliffuBcd 
in  20  nts.  of  boiling  water,  and  the  paste  tlnia  formed  \s  diiresirul  for 
eight  hours  at  50^ — 70**  with  1  pt,  of  dried  and  jmlveriscd  Avhcat- 


Mcohol  cxtncui 

w&ier;  thcwi^ 

«Bd  sfler  the  «Mf  bi 

20pte.  ofooUwstttiff 

perfectly  iniii 

00*  sad  £5%  CTftpoolri 

>B  7iCQ0»  to  34^  BoL,  sod  left 

Bj  treAtffis  ti»  ^yi^ 

of  96peroecit.At»la»i 

of  comimai  of  air,  Qkmfk 


tmtment  widi  aloalu)},  mI    Ii 
65*^,  wHh  help  of  ndml  cbv^ 
maeiiiMr  be  ecamiminlly  repbecil  kj 

Ma.    Tol^pts.of  linefi(ptirificdwoa^ 
aal  firrt  vith  potaeb-lej,  v         '  V  ir«||S 
idflfTitriQlatv  Tcr;^  slowlv  >^^| 

;  Ae  aun  m  lacAded  togetiier,  kJi  lo  it5H 
»  ^wy  Ittige  qoantSty  of  wuttr ;  tk 
"  ia  nOumted  vhih  c^rbocufie  itf 
Mid  the  ^oooee  Tirid 
n>cr3rst«lhafttioii.  (Bnooowt) 
«f  ip.  gr.  l-«(vhidi  blackens  the  Imeo  Iw 
the  muB  to  itaelf  for  two  dsTi. 

— The  crystftb  ohtained  ly 

(after  being-  Be|)ar&(ed  frao  ihs 

of  glDDoee)aDd  ponfipd  by  ci7«t«niMliai 

iXof  tyttgertion  with  cold  aJcoM  mi 

u     (PkxnL)     Addttiwi   of    ether  to  tW 

the  oyBitlliiatioo.    (PeGgot,  MuDefeW.)- 

to  a  gyrap  oa  the  wata--batli ;  the  midae 

the  tinctnrD  predpttated  with  liasi**  accufc  d 

froa  the  fihxate  by  8llipliiin?ttO(J  iiv<inigHi: 


eraparated  to  a  symp  and 
(HttneieU.  J.  pr.   dra.  ^i   5*100  —  Frw|u«tij 
of  thecUockfe-of-^eo^ntn  oonpuund  nf  ^[uo:«e 
tabetic  utine.    (Lehmano,  //oJif^^A, 


M&) 


Viind  irith  wo  cc  alonhol,  aDowed  to  settip,  r,  filtcrad: 

ak<Mic  potefth  is  added  dronby  drop  to  the  [km  ...or  \»fH 

nntH  it  has  ecqeired  a  oGgfaHy  A^^^^^nc  react  irm;  und  ibe  raUtora 
is  Hi  for  W  ho«re  in  the  cold.  On  cartrfully  decaod&j^  tto 
UqniJ  and  drainmy  H  off  a«  comj>l.tely  as  poesible,  the  Mm  of  tb 
Tt^vl.  when  allowed  to  dry  by  pj^ontAneous  evaporation,  are  fonnd  l» 
c»»ven^i  with  crystalliiie  crostf*  of  tUo  j-otaf^h-omnHiund  of  gboen. 
ruin  iH  iliRwlved  in  *  smaH  qiiftntiiy  of  water,  autl  the  jylncnBe  rtcoc^ 
icd  ^v  iwbrowninir  ^i*^  f»olahli-loy,  by  the  co|ii>€r-t4.'^t,  or  by  to 
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taction  witli  basic  nitrate  of  bismuth,      (E.  Briluko,  Wkih  Aknd,  Bfr, 

E9,  346  ;  J, /jr.  Cheifu  74,  115.)  —  By  precipJUting  tlio  mine,  fii-st  with 

lugnr  ijf  IfNii],  theu  >vith  biLsic  acetate  of  lead,  aud  lastly  iiitli  aminoiiiiv- 

tl  acetate  of  load,  prtcipitatcs  are  obt^iined,  of  \v*bjcli  the  la«t  tivo 

mtain  eug-nr,  although  basic  acetate  of  lead  does  not  tliiow  down  any 

lug'ur  fiom  a  pure  Bolution  of  grape-sugar.     By  pressing"  each  of  theso 

two  precipitates,  dividing  tliom  finely,  and  decomposing  them   with 

►Id  aqueous  oxalic  acid,  filteringj  neutralising  tbe  filtrate  with  car- 

»uate  of  andaj  acidulating  witli  acetic  acid,  couceutiating  tlie  lii^uid 

cva|>oration,  and  precipitating  tlic  oxalate  of  soda  by  alcohol,  a 

>lution  is  obtained  from  winch  glucose  can  be  precipitated  a«  idjove 

alci^boUc  ptjtash,  and   recognised  ia  the  same  way,     Carbointto  oi 

tG  may  alao  be  used  inatead  of  carbonate  of  soda*     (BrilckCf  Wkn. 

kad.  Ber.  39,  10;  Chem.  CaUr.  1800,  231.) 

Estimation  of  GhicosE.  —  Barreftwire  method  {Avch  d*anatom.  ]84< 

0  I  J*  Fharm,  6,  361  ;  Ber:.  JiJiresber.  25,  556).    A  known  niea^iure 

tasRio-tartratf"  of  copper  mixed  with  potash-ley  iK  heated  to  buiHng 

a  eatiiiide,  and  the  liquid  conUjiirnng  sugar  is  dropped  in  until  the 

pper-solution  has  become  colourless  by  the  scparatioji  of  red  dioxide 

f  copper.     The  fjuaiitity  of  glucose  required  to  reduce  the  (pmntity  of 

p[XT-fiolutiou  employed  must  be  ascertained  by  a  jiroliaiinary  esi>en- 

eut.     BaiTcewil  prepiirt's  the  copper- solution  by  dissolving  400  gnn, 

bonatc  of  soda,  oOO  grm.  cream  of  tartar,  300  grm,  tjulphatc  of 

pper,  and  400  grnj.  hydrate  of  potash  in  half  a  litre  of  water,  <— 

^ehWng  {Ann.  Phorm,  72,  100» — 100,   7."j)  adtU   to   a  solution   of  IGO 

neutral  tartrate  of  potash  (or  better,  192  grm.  tartrate  of  potash 

d  Boda)  in  a  Buiall  (pnintity  of  water,  600  or  700  cc.  Eoda-loy  of 

p.  gr.  1*12,  then  a  eolntion  of  40  gmi,  crystallised  sulphate  of  Cf»pper 

about  160  cc.  water,  and   dilutes  the  mixture   until  it   measures 

154*4  cc*  at  15". —  Five  milligrammcB  (0'005  grm*)  of  diy  glucose  can 

duce  1  cc.  of  thta  solution-     It  must  b<^  kept  in  well  clrist^d  vesncly^  to 

rotect  it  frt^m  carbonic  acid  and  air;  the  solntinn  ought  not  to  giro 

ny  precif'itutc  of  dioxide  of  copjier  when  boiled  by  itfictf.    The  sugar- 

8o1uti4>n  to  be  tested  is  best  employed  free  from  acid.     See  aUo  Kerstius 

{Ann.   Pharm.  70,  251),  \l.  Schwan  {Afus.    Pherm.   70,  b4),  Rowr  {Ann.  Pharm^ 

"4,    IBO),  DwnsJa«)n(J.   Chim,  mid,  27,  041;  Lieb,  Kopp.  Jahrt^htr.  1851,  U7\. 

older  {Lith.    Kojijt.   Jahr^Mber.  1850,    6U),    Neuhftu<?r    {N.   Br.  Arch.   72,  276),] 

trthef  {J.  frr.  Vfiem.  74,   375).  UjwcmhaJ    {J.  pr,   CAetn.  77,  :^36).  Schiff  (Ann. 

.  104.  330.  —  1 12.  3B8),  BrQcke  (CAem.  Centr.  IRiR,  70.^,  --  I8C0,  231),  Bui^nct 

N»  ATxn.  Vhim.  Phya.  61^  240),  and  tbeatit1tcintiCflquot«d  under  milkoiugar  (|>.£23)« 

When  fl  Rohition  contains  no  optically  active  substance  besides  glu- 
,  or  only  caiio-angar  in  addition,  the  quantity  of  dextro-glucoao 
sent  may  be  deduced  from  ite  rotatory  power  accnrdlng  to  p.  246* 
r,  as  in  tbe  case  of  cane-fiugar  (p.  243),  the  quantity  uf  carbonio 
acid  formed  \>y  fermentation  is  determined.     On  thr  dcterminition  of  sugnr 

in  diabetic  uriii«  by  frr»:>pntulion,  ire  attto  'W'ickc  {A**n.  Pharflt.  DH,  ST  nnd  100);  bif 
he  optiCHl  lest,  Biot  ^Coinpt,  rtnd.  15,  633)+  l^ajnuii  {Compt.  rrnd.  26,  305),  KobiqucC 
Gfmpt.  rend.  43,   02O)^  Listing  {Ann.  Pharm.  96,  93  and  100),  aho  HaHtiifUcA  tiij^ 

£ooehfm,  390;  hy  the  depth  af  colormCiua  produced  pa  bgiliag  tbe  urine  witU  pvlulbil 

ley,  GaiTod  {PAarm,  J.  Tram.  17>  2(il}, 


Propfrti^s.     From  alcohol  of  dh  per  cent.  (Bubrnnraut,  Compt.  rend, 
!3, 42),  or  from  stronger  atcohol(0,  Schiiudt),  anhydrcjusde^ttro-rnitibtry 
lucose  m  de|K>siled  iu  crystals.     Microscopic,  sharply  detkicd  needles, 
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Decorr^wsititms.  1.  When  glucose  dried  at  llO^ia  iicatod  tn  ITO^'Jt 
Ifivos  i»ff  2  at.  water,  bocoTnin^nKn-c  or  loss  cotouroil,  and  h  converted 
iuto  };luco8an  mixed  with  a  lill-lc  tiiiaUe]*t^rl  g1iic<»H0  itnd  oammel  (G^lie, 
Ctfmpt,  trnd.  alt  831).  It  l^L'conitja  brown  when  heatt^l  for  a  longtime  to 
l.i<r,  atitJ  ia then hygTf^scojuu after  cnoliiig'(0.  SelimiiU).  Botwecn^KP 
And  i'iii^  it  swells  up  more  than  cano-sugar,  gives  ofl"  a  largorquan!ity  *>f 
WrttfT,  and  yields  caraitiGl(Pdigot).  ThepmdtictM  formod  at  hi^li  torn^R?- 
raturcfl  are  Bimilar  to  tliose  obtiiinfd  fmm  cano-sn^iir  (]i.  ^-iH),  but  aro 
Bonx^wbal  ntorv  fiiailtle,  more  easily  stilublo  in  water,  and  les«  Holublo 
lii  aktthoK  Alcnjuil  t^Vfrt  up  Bt-sirt-tdy  anylldng  fifnti  gliicose-i^nramoh 
almrdute  alcohdl  tlirowH  dnwiH  from  the  aqWf  nus  fiobitiori,  a  mixture  of 
Babsianci^'s  iu  tho  form  fif  n  Muck  syrup,  wliich  bornmea  moist  iti  tlio 
air,  and  g;ivt>9  piuciititutos  uf  Turyiug  compot^ilion  with  salts  of  lead 
or  baryta.  Camnuniu  (p.  2f).1)  from  gbitxtso  is  uIho  oMuined  in  titretj 
slal4>s,  and  is  diKmflved  Vty  Um^  oontat-t  with  writer,  ovtiu  withfuit 
tioiliDg.  iGvVif,^  ^'\  Ann.  C/tijii.  P/ii/s.  55t  3^0.)  —  By  boating  glucoso 
iti  a  scaled  tul>o,  fhoro  18  cditainH,  tngt'tlior  with  otlnu"  subatfuicett*  a 
litinid  which  absorha  oxygen  and  nitrop;^n  from  the  air  with  great 
aridity  (P.  Thcuard,  Compt.  rant,  6;J,  7*Jo), 

2.  Glucose  froths  up  in  the  opon  fire,  evolves  a  hmell  of  hnmt  sugar, 

Kid  burns  away  with  Ihuie, — 3,  tilncosu,  laixM  with  spongy  pUiti- 

nnm,  Iwhavcs  likt?  cmio-augar  (p,  S?f»l)  when  lieutcd  ifjn/ife»  is  puftsod 

over  it  (Koiset  Jk  Alillnn,  N.  Awu  Chiuu  Phi/g*  8,  li/irt).     Aqiteotm  glu- 

iri  cout^ct  wittt  j)|jiUnnm-sp4Hige  does  not  absorb  oxj-gun ;  bntj  if 

fttiush-Iry  is  ulsii  addf  d,  it  beexjnies  heated,  and  is  oxidised  to  embonic 

and  water  (Dobereiner,  lA.  />/-.  C/am,  ^1).  4o3)*  —  It  yielda  foinuc 

[Iflion  bratod  with  vhy^tm:  arid  and  aid|»lunic  acid,  or  with  /JtrrwrV/e 

imxnganfjff  and  sulphm-ie  acid  (ilunefGld*  .A  pi'.  Cftfm,  7, 44).  Aqneotia 

hicosi:  dooB  ncd  alter  btrhrumtite  of  poittsh  wheti  hea^tud  with  it;  ita 

ritifTice  even  prevonta  the   oeenrrenoo  of  the  pbonon^etia  ocoasir^ncd 

^' solution  of  citno-aixgar  in  bichromatt;  of  pola^li  (p.  251),     (Reich, 

pr,  Vhem,  43»  72.)      Kec  aUn  llorsIcy(/.pr.  C'Aem.  03,320).  —  JJy  distilling 

pt.  glucofio  with  1  pt.  oil  of  \'itriol,  I  pt.  peroxide  uf  inanganoso,  anil 

^Ji)  pt»,  water,  a  dialitlate  ifl  obtaioL-d  wbieli  exliibits  the  reactions  of 

Idehjuie,  and  po^seases  also  the  wnu'lJof  acrolein  (Liebtg,  Ann,  Phann, 

lK*tt  JUi). — ^GhieohO  is  not  alUned  by  Imiling  with  peroxide  of  inftnga- 

alouc  (Stiirenborg,  Attn,  Phn-m.  ^2il,  ^^>I)t  neither  is  it  rtltctvd  by 

•matt^oiHtt^  of  jn^tmh  (Mt»riier,  t'ttnipt,  t-end,  4(i»  4:^5).  —  It  tttkes  fire 
when  trUnruted  with  <j  pis.  pcin.p%tk'  of  te4iti  (Bottgor).  On  adding 
iitiiiil  quantitiea  of  glucose  to  a  boilirjg  pulp  of  peroxide  of  lead  and 
>»t»*r,  cnHHinato  Hiid  fonniate  of  lead  are  obtained.  C'41'^P*-p 
!]r.H.O»  =  4C'Un>()*  -h  4imi^U''  +  8PbO  +  mo.  a  body  which 
Htai.'kij  the  eyet*  and  nose  ia  formed  at  the  aame  time  (Stiirenberg). 

4.  (ilncfise  boliavcB  like  niilV-sngar  (p.  ^19)  when  iis  fi/fitfoi/s  Bohh'an 
tt  Iw^ttted  (lIop|>e).  —  Tiio  rotatory  jiower  of  the  aqueous  suhition  doos 
^'«l  alt«r  by  stantling  for  b.ui  months  (Maumen*;,  Cumpf,  rend.  30, 
[•H).  A  romviitrated  aqneoufi  Sfdntion  heoomeH  yellow  when  lieated 
io  a  ri>loride-nf-sodhuii  bath,  but  its  rotatoiT  !X>weir  is  hardly  altered 
iniU  tn80  hours  (I^oubeiran,  A^  J.  Pharm,  l/u^^J. 

(.  its  anuoouB  eohitinn  mixed  with  1  at*  biearbonate  of  potash 
Mid  theti  with  1  at.  iWiwrj  and  warmed,   yields  iodoforxu   (MiUou^ 
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:  class,  com])nimtls  of  starch,  dextrini  celUiloeo,  &e.,  miclit  for  inataacf, 

^  xyl^Vidin  and  pyroxylin.     He  then  subdivides  tho  saccharides  into 

jltiCQsideSy  or  those  prodticed  from  dcxtro-ghicose ;  kinih^de»t  from 

:o-gInL'(_>so  (laivo-rotatory  fniit-fiiij^ar) j    fjuhctosideSi   from  lactose; 

td  iwititits,  from  inoeitC,      [in  tliii  work,  the  firat  two  diisses  will  be  spoken  of  ss 

tFin'  Uid  feetxi-fflucondes  wheDeref  itisneccflsarj  todistingiuish  between  them.l     As 

how  far  the  Jiaturally-occurriiit^  l>itt(*r  principles  (LanroiiL's  */hico8- 

imides)  ought  to  be  coiiyidercd  aa  belonging  to  ono  of  these  aubdi- 

rifiions.  Bee  bt'lriw- 

The  formation  of  the  Baccharide«  occnrB  for  the  most  part  by  lon^ 
contact  at  100^  or  120°;  with  some  kirula  of  sufjar,  na  with  tix^bfilost*, 
the  temperature  may  be  raised  as  hi**h  aa  ISO"*,  Only  a  part  of  the 
sugar  thus  enters  iuto  cc^mbiuation. ' —  They  are  dee<:»mposible  into  their 
eonstituejits  under  the  Btinio  conditions  as  the  fats,  but  witli  greater 
difficulty.  Water  scarcely  acts  upon  thcmatlOO'';  at  hi(]jher  tcMn[H?- 
mtures  the  sugar  itself  would  be  destroyed.  Continuous  Iwjiling  with 
lilut^?  acids  decomposes  them  completely  into  the  origiuiil  aciil  and 
rermentable  sugar ;  part  of  the  latter,  lioweverj  easily  nndergoes  a 
further  decomposition  into  glucic  acid  and  hnmus-Uko  bodies,  Somo 
:harides  suffer  decoioposition  by  contact  with  fermeufe. 
The  saccharides,  like  the  natural  fate,  are  boIuMo  in  water  when 
ley  o'lntaih  a  vfjlatile  acid;  insoluble  when  they  contain  a  fixed  acid. 
\vj  soluble  saccharides  have  an  extraordinarily  fjitter  taste;  ttioy 
file«ct  the  plane  of  polarieation  in  the  Biune  direction  as  the  &ugar 
»m  which  they  are  derived;  none  of  them  are  volatile,  hut  in  sojiie 
J8  they  emit  a  peculiar  smell,  which  is  developed  by  warming  (Ber- 
:ihebt). 

The  ffiUowm^  general  account  of  the  Aaccliandes  of  dextro -glucose,  Berthelot'A 
fiuccMidet,  ia  taken  from  Bertlielul's  CAiwiie  organtqtie  Jbnifie  sia'  la  Sj/n/hUse  {Puris, 
1860).  2,  271,  It  conLiins  the  general  formuJa;  of  the  saccharidca  of  clextm-gliicoae, 
ftA  mdl  AS  of  tke  afmilar  kinds  of  su^r,  both  su<:h  sa  liave  be«n  aatuallj  prepared,  and 
iboH  whoie  exUteqcB  must  be  aiisaaieJ  ns  prabable.  The  extimpfe-s  are  tnken  rrom  the 
compound*  of  miik-^uguTt  fitarch*  ttc-t  in  those  cosM  m  whioh  the  caFresponding  coiu- 
poonds  of  d»av-gluco»e  a.re  anknown. 

The  Baccharidcs  of  dextrn-ghicoee  arc  cither  mono-f  hi',  tfr*^  or 
'Saecfun-Ulfs^  according  as  they  are  derived  from  1,  2»  3,  or  4  at- 
tro-ghicoise  (or,  acctirding  to  Rnrthelot,  from  an  equal  nnniljer  of 
ms  oi  ghtcosmu  C"ll^\)^",  p.  '1G0>.     Each  of  tbeee  tUvisions  is  further 
>lc  into  variouH  clasBce,  according  am  the  glucose  is  combined  with 
,  2,  or  more  atoms  of  acid,  and  into  various  Kub-olasses  according  aa 
the  com|>oundfl  are  foimed  with  eliminatiou  of  1,  2,  or  more  double 
atoms  of  water* 


fideootcfl  1  at  d£xtro>g1ucose  nft^r  arparatiun  of  2  af.  water,  or  I  at.  B;1iacosan  : 
In  cue*  vhere  the  eompound  of  dextm^glucoK  is  inikiiflwrL,  it  stands  for  1  at.  of  a 
wrMSponding  carbohydrate,  —  A  denotes  1  atom  of  a  moDDbssic  acid;  B^  i  atom  of 
A  bib«uc  «od  ;  And  H,  1  fttom  of  watdf , 

H<fnosact:^}iari<h's,  —  x.  Class  L     5  +  ^  —  2J?*    Formed  by  the  com- 

,tJon  of  1  at.   glucosan  witli  1  at.  acid,  vnih  elimination  of  2  at. 

r.     No  corapoimds  of  this  class  are  as  yet  known.     A  correspond- 

conapound  of  starch  is  xyloidin,  according  to  Pelouze's  formula 


HL   5  +  4J  —  CiT.    ^ftbcrto  not  jTrtiiarrd. 

-  „  %  —tin^y  outmiiug  g]  ,i  Uw 

+  at^MW*  (fatto  ftcKi)  _  6Uo. 


«.  uns  XT.    No  TT^nfrg  of  mnnohmmie  acids  foniMvI 
i»  5  -4-  4jI  -*  SITak  kaovn.  boifcteocvtetrAUrtikric  mnl  f 

— mtkfcamBBmd&ci{iheh\  ■  jj 

„  =  C^e^]^),  Bwthclot's  «.  .'a»-/ 

(!£,  wiUi  BntbeloC  we  d«^        ;..^   com, 

"  Man,  tibrir  formqhp  l*ec»  tme  : — a.  i*^ 

iynw = 3C"H-o»  +  4c-H»o»  -  8Ua) 

5  +  5J  —  lOi?.    None  pn^pared  Lttlicrto. 

i;   CiMi  TT.      1^  +  M  '  H^.      ^xftocto-iduoons    v 
CW  +  eC*IlW  ^  WHO.    (;ioco-eex*dtric  a^dTfanMii 
Mc    atm   ^fai    BomitinF  to   S -^  *MF  -^  2ir    (tlius  < 
CWM»  +  «0^W)»*  -  2H0>>  BbD  brloikgd  lo  Uiia  ptaocb 

"  ~k  •»  iiaiMir  dSriaiUe  intu  cbMMk  bMti 
Tbt  firwufaiiifcj  of  tU«  A^ 
be  iwuj  sccBrfgig  to  3  5+^—  4^,  are  tit?rlj»|»  rri 

Mi  by  a^vulrrfD  JC-HnP  =  3C»fl«V  »«  (cwitiiIttiI^ 

adi)  —  4HO,]  The Jma^Jk  rim»  of  tprwrclmri  ^  ......  i^  ^ 

g«lirt(wU-ti^t&rtanc  ftdd  <pn.  2^iuitj  31^).  ^ 

17.  Gaseoaft  mmmm  paaaed  Ofer  dcxtro-glaooae  wrhkfa  is  Wtit^ 
in  aw»Ur-batbv  or  to  110^»k  eDe^tically  libsortxHl,  vtutrr  U'.'cj 
cartwnate  of  tMwnia  m  solvtioii  digtiilin^  nwr^  \\*  '^  .a'^ 

le0»f  nitrogvoooB  reaidoc  renuuna.    (P.  Tbenard,  J  j^g% 

18C1,  40  s  atwtr.  Cem^  rmd,  52,  444  ;  h'rp,  Chim.  fju.t^  ^,  ivJ.j 

On  pouriog  upon  the  tvetdne  !?0  pX&^  iHctAuA  of  ^^',  i|  Manlo 
into  ftn  insohible  Itrown  resnine  and  a  f4tliiti(.kn.  Tint  ftirmM,  dW 
bcaog  Washed  wkh  Akobol  of  40^  and  drii.it  in  v^if^io.  o-^ntaist  itB 
TK  c,  C  CS8  n.,  *J*5I  N\|  and  SI -40  a,  wn-  vnnfatf  H 

Tbenani,    with    the   fornmla   C=*I1^*XH>"   (c:il  7.J   p.aC 

IkhIoiI  ^^'iUl  jMtt.'k^i  ivy ;  atid  when  beuted  with  |H)t.<  ^^d  tgNfan* 

of  iHhiyta  to  ld<>%  only  as  much  fta  cornwpviiUa  to  a  amall  part  (rf  ttt 
nitrti^^u  it  contains,  forming  At  the  wune  linio  a  niirf>mtik<»Lfl  Kxm-  --y 
enlMiitanco.     It  dissolves  in  water,  atnieous  acidH  aiiii 
rnimUy  aUvrable  prvcipilatos  with  platiiium-  and  mvit.-u^-,^«  ^ 
rcducofl  aJunjoniacal  coppu r-Balt^,    (P,  ThtfnanL) 

IB.  CtturDflo  10  dceompnecd  liy  Irmg  contact  whh  nihA^  «Mb 
ttfrthn^  Andsiinie  tnctatlie  oin/M,  foimtng  glncic  ncid,  (Pidlgiftl  Wl« 
glucose  is  heated  with  pf>iitsh'k>/,  the  solution  bcooniM  dftrfc4«ov% 
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nell  of  caramel  (Lowitz^  Heller),  and  contains,  besidea  g-ludc 
acm,  t^HgTtt's  mclaesic  acid. 

When  an  nlkjiliue  hohition  of  Ume  in  aqueotia  glucose  ia  allowed  to 

EtanJ  fr>r  some  time,  it  Inaea  its  alkaline  reaction  and  its  power  of 

giving  a  precipitate  with  carbonic  acid.     If  the  lime  is  removed  by 

Keatis  of  fjxalic  acid,  a  sour  mifermeiitable  liiiuid  remainSj  containing 

^Biicic   acid   tog"otliDr   with   unaltered    aug^ar*     (Peligot.)      If    air    in 

^fcclnilod,  lime  forms  only  a  Binalt  quantity  of  j^lucic  acid  from  glucose 

Hi  H  diiyy,  at  tlia  same  temperature*     (Berzelius,  Jafiret^ber,  IH,  271).) 

Tu  solulionB  containing   alkulinc  carbonates,  glucose  disappcarsj  when 

cxpt^syd  to  the  air,  more  rjiiicklv  in  i>r<>jfartion  as  tbey  are  more  dilute. 

(Baneswil,  .V.  J.  Phm^m,  17,  121 ;  X  ?>r.  Cftem.  50*  iJo.) 

Glucose  is  coloured  brown  wlicn   heated  with  alkaline  carljonatea, 

witfi  ammonia,  in  the  game  way  as  by  potash-ley,  but  not  when 

^ated  with   alkaline  bicarbonatcs.     (C5ottcreaii,  J.  chim,  rntk/.  32,  39.) 

ic  alkaline  Reaction  of  potaflh-loy  is  completely  dcstnjyed  wlicii  it  is 

dcd  with  a  miilicient  quantity  of  glncoae  (IIucliHtetler,  J,  pr*  Cfiait, 

'^7);  when    1   at.   giucose   is   present  for  each   atom  of  alkali, 

lubruufant,  Compt.  rend,  32,  249.)    No  fontuc  acid  is  produced  in  this 

:ti<in.     (Mathcy,  iV,  i?r.  Arch,  T2,  289.) 

Ou  boiling  ^duL'ose  with  baryta-water  out  of  contact  with  air,  a 
coloiirlees  distillute  is  obtained,  which  coutains  acetone,     Tlio  solution, 

>hieli  ia  at  first  wine-yuUnwj  beconica  dark  brown  by  ebullition,  holda 
1  Bolulioc  tt  brown  eubHtance,  ghicate  of  baryta,  and  a  baryta-salt 
irhencc  acnto-farmic  acid  (0*11*0", 2110}  may  be  obtained  by  distillation 
with  pnlphurie  aciil.     (Kawalier,    ll'uvi.  AkatL   Ben  30,   I'i'J  ;    J,  pi\ 
'  irm.  74,  28;  Chem.  Gaz.  1*^58,  421.)    On  adding  to  gluooBc,  whieh  is 
kpt  niclk-d  iu  a  water-bath,  a  hot  saturated  Bolntion  of  baryta  fur 
ita«h-  or  B<Hia-lov)i  a  violent  action  takcB  place,  heat  is  flisenjjjrtj^d 
id  steam  evolved,  while  the  maws  l^ecomca   orown,  but  atill  hnwever, 
iitaiufl  priucipiillv  gbiclc  actd.     If  the  heat  ts  crmttaneJ,  the  mass 
omcs  bhifk,  and  hydrochlorie  acid  then  precipitates  from  its  aqueous 
lution,  black  tlocks  of  melasftic  acid,  which  dieiBnlvc  easily  in  alcohol 
.Tiiitain  Gl'l*]^  c,  C*,  0'35  II.,  and32"75  0.  (Peligot.)  Peligot'B  opinion 
It   Ihi^  uL-id,  C^^ll'-'O'"  (fjdrutalion  :    6154  p,   e.  C,  4*27  W!),  «    i(J*?nticftl  with 


inbet-^'i  Junoiilc  neiilA-oni  rateolm  {PoQg>  ?&,  iril)dc>e9  not  accord  iriththeann1j/fi«8. 
r.j  lieeiiilefl  thifl,  a  volatile  body  ia  also  formed,  which  easily  reduces 
Irer-»alt9,     (religttt.) 

10.  A  thick  syrup  of  gluc-^se  distilled  with  Hme  yields  an  oil,  from 
neb  meta<ietone  and  ]>liorone  (xiii,  ^A'l)  can  be  obtained  by  fifictbrial 
ililUittivu,  (Litis-Uodart,  CompL  ratti.  43,  394;  Ann,  P/mt^ih  100,  351.) 

20.  Aqiieonet  ^hico&e  heated  with  mfrnM  of  harffta  to  180*,  for  4fi 
iins,  in  a  eealed  tube,  yields  a  li^dy  which  is  insoluble  iu  water  and 
iitatiis  a  small  iptantity  of  nitmgen  ;  while  an  acid,  colonrless  bo!u- 
n  remains,  whieh  <[nickly  coloum  in  the  air,  and  crmtains  neither 
Uric  acid  nor  ammonia,  but  evolvee  a  large  quantity  of  anmionia  when 
at  a  rod  licat  with  hydrate  of  baryta,  {F.  Thenard,  BtilL  ^"oc, 
Faris^  ISBl,  «1 ;  Compt  rend.  52,  7Q5.) 

.  By  heating  aqueous  glucose  with  aqucouB  carbonate  of  soda 
fttMiV  futfyite  of  hUnmtk^  a  black-brown  lifpiid  and  grayish-brown 
ipilate  arc  obtained   (libltger,  JuArfi.  j^r.  jPAarF/i.  22,  11)).     Olucoie 
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c»n  be  dete<:te^(l  in  caae-sttgar  or  in  urine  bj  means  of  UuB  reftctton  (BiOttf^r,  J,  pr.  C%tn, 
70»  ■*32  5  N.  J.  PAarm.  32,  371). 

22.  CrystalliBed  ^Incnsc,  evaporated  with  gxcgbs  of  oxide  of  Uod, 
los<5B  iri4  p.c,  (U>4  p,c.  accoramg  to  Guerin-Varrj")  ^^  its  wcighi, 
but  llio  residue  is  bmwn  and  ^meHa  of  burnt  su^ar  (BerTcUii-"      ^ 
mixture  of  cryBtalliacd  glucnsc  with   oxide  of  IcaJ  loses  in   h' 
28  p.  c.  at  110%  t!je  sugar  being  converted  into  jnolaaslc  acid(rLl4iMi;, 

93.  Ftrrk  sulphate  and  chloride  are  reduced  to  fcn'ona  salts  bv  *^  ' 
ing  with  aqtioniis  gluconic  (niinefdd,  J.  pr,  Chan,  7,  44),— 
hidraie  is  reduced  in  the  cnld^  ptiU  more  <vapily  on  lioiltiig  (Kiihuiiiiiiit 
Compt,  rend.  49,  257).  An  aqncoiia  mixture  of  0  pts.  tartaric  add, 
240  pts.  crystallised  carbonate  of  soda,  atid  i>  or  C  |iarts  crysiMnL-Jil 
^ferric  chloride,  if  heated  to  boiling,  filtered  hot,  and  then  mixed  uj^h 
glncoae,  bccomea  darker  eolmired  and  deposits  n  i»reripit!\t^  eonuiii 
ing  ferrous  oxide  (Lowcnthal,  */".  pr^  Chan.  73,  71).  —  24.  A  djui-ji- 
tratcd  solution  of  glucose  mLxcd  with  vitrate  ofcvfuilt  and  a  small  tjUJiii- 
tity  of  fused  caustic  potash,  remaiftB  clear  on  boiling,  or,  if  very  coji- 
centrated,  depOHits  a  li^ht-brown  pi'ecipitate  (Hoich).  The  pr*3ci»c<  i>f 
glocose  iti  D  solution  of  cnncKugar  prefents  the  produclianof  the  Tialet-blae  prKipitkCt 
wfairli  aqlqtitin^  af  pure  caae-iugar  gire  with  ialutioni  of  CQbftlt  and  potuh  (Rotci* 
J.pr.  CAeiM.AZ,  72). 

25.  Iloney  evolves  carbonic  acid  when  brought  in  contact  witJi 
fres!dy  precipitated  h/drate  of  capric  ojcidt  m  t!ie  cold,  and  8ep;iratf>i 
CUpi"oiis  oxide,  whence  huaius  may  be  extracted  by  carbonate  of  sk"!;i. 
The  saniG  decom|>oaition  takes  place  more  rapidly,  but  with  scpanittnu 
of  metal,  wlien  the  mixtm'e  ia  heated   (Biisch,  Atin,   Phm-m.  4,  &T). 
Glucose  behaves  like  caiio-flugar  when  boiled  with  cupric  hydraltt  JUiJ 
a  Brnall  (tuantity  of  potash,  except  that  reductit»n  takes  place  inurv 
quickly  (Fold,  J.pr,  Chem.  C3»  361).  —  A  coucontrated  soluttim  nf  glu- 
cose, mixed  with  an  equul  quantity  of  sufphaU  of  cypper^  acquirea  all 
emerald-green  colour  when  warmed,  and  depoeite  motallie  wpiior^  whito 
tlie  supernatant  hquid  at  last  becomes  brown  {Pohl,  J.  pr.  C^^m.  68* 
SGI).     Honey  reducca  metallic  c-opix?r  from  cupric  aulpbato  or  n*fni« 
wlien  heated,  *iichloride  of  cojijKir  frotn  atpric  cfihride  (Buchnor,  Hirperi, 
%  1).—  jVi»  aqueous  solution  of  glucose  mixed  with  poUiph-lrtf  and  ihen 
with  cifpru'  stiiphat^^  dissolvcB  tlie  ctiprvc  hydrate  wlurh  8cj>aratc«  %\ 
fifrtl,  >vitii  a  deep  blue  colour,   and  deposits  cuprous  oxide,  aftOTBomc 
time  iu  the  cohl,  imjuediately  if  heated.      The  production  of  this  pn* 
cipitato  makes  it  possible  to  dctoet  and  distinguish  from  cano-su 
starch,  or  gum,  tW.tt^  P*-  glucose;  by  the  redditifi  coloration  of 
solution,  T.inri.ifo^  V^-  f^lucoso  can  be  detected  (Trommer,  Ann.  Pharm. 
89,  3(J1).     Comp.  Guibourt  {N,  J,  Pharm.  13,  263),     Carbonic  acid  is  formed 
during  the  reduction  (also  fi^rmic  acid  when  the  sugar  is  tn  cxcctu), 
together  with  a  peculiar  acid,  resembhng  bumic  acid,  whi<-h  n^inntnt 
in  a>mbiiiation  with  the  alknU   (Malhey,  -V-  J?r.  Arch,  72j  :'  Krr 

the  same  cnnditiouB,  I  at.  glucose  reduces  5 at.  cuprous  oxj..,  ,..-..^i'd 
from  10  lit,  cupric  oxide)  from  a  eolutioa  of  cujiric  sulfiliatu  mixed 
with  a  suHldeut  qtiantity  of  tartaric  acid  and  tfien  with  jK>tji&h,'^ 
sohition  s|>t»ken  of  iu  this  Handbook  aa  poUmio-tartraU  o/o^pperU 
pott(i^O'atpric  tartiitt^  (Coinp.  p^  313).  fl 

Ilouey,  in  contact  with  a  saturated  solution  of  verdigris  in  vinegj 
Cftii0CV|  iu  the  cold,  an  evolution  of  carbonic  acid  wlucti  begins  fl}H 
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12  lioura  and  lasts  for  eereral  daye^  and  at  the  name  tinie  (whether  in 
tlio  dark  or  in  simlig'lit)  separatioTi  of  motallic  copper  mixed  with  a 
little  dioxide,     Cupi-ic  acetate,  when  boiled  with  honey,  is  reduced 

konly  to  dioxide,  wfucli  is  precipitated,  for  the  rnost  part  mixed  with 
humus-like  fiuljstanccs.  A  little  dioxide  remains  dieealved,  even  when 
all  the  acetic  acid  liiiB  been  volatihsed  by  lon^  boiling;  it  must  thcrc- 
foi-e  be  in  combination  with  a  non-volatile  acid,  probably  humic  acid, 
•which  existe  also  m  the  old  oxyme!  aem^inis  (Busch).  According-  to 
Buchner,  honey  precipitates  cupric  acetate  only  under  the  iaflueuce  of 
ilight,  or  on  boiling.      See  ,ho  Vogd  (ScAw.  i,  80)  ;  Baumanu  (N.  Bf.  ArcA.  37, 


II  ,     tponit 


26*  Mercttrous  mirate  is  not  altered  by  aqueous  glucose  at  100" 
'^Bauraann).  —  27*  Ghicose  throws  down  metallic  silver  from  aqueous 
nitrate  of  jiVrtr,  as  a  black  precipitate,   on   boilinp: ;  from  aqueous  am- 
jDonio-nitrate  of  siKerj  as  a  dirty-grey  precipitate  (Banmaun),  Ammo- 
1  glucoBc  throws  down  silver  as  a  metallic  mirror  from  aqueous 
flver-aaUs,  in   the  cold  or  when  heated  (Liebig).     The  metal  is  also 
BCparated  when  a  mixed  solution  of  nitrate  oF  mlvcr  and  glucose  la 
lillowcd  to  stand  for  1-t  riaya  (Schwertfeger,  Ja)irb,  pr,  Fharm,  7,  292). 
solution  of  glucose,  mixed  ^vith  carbonate  of  soda,  or  with  jK^taah- 
yt  reduces  chloride^  of  silver  to  the  metallic  state  on  bniling;  it  reduces 
l>i:»uate  of  silver  even  at  (JG°— 70''  (SchifF,  Awk  Pfwrm.  109^  OS). 
heating  glucose  with  osido  of  silver  anrl  potatih-ley,  oxalic  acid  la 
ofmed  (Liebig^ -4rt/i,  P/tarm.  113,  12). — 27.  Glucose  \a  not  changed 
ebullition  with  aqueous  hkhUmde  ofpiatmum  (Baumann). 

29.  If  solution  of  glucose,  mixed  with  inHnjn^  or  with  solution  of 
igo,  is  boiled,  and  oivrboiiate  of  soda  dro|ipcd  in,  the  liquid  ig  de- 

>Ionsed   by  the    conversion  of   the   indigo-blue    into    indigo-white 
:.  Mulder,  JV.  Br.  Arch.  95,  268). 

211*  Au  aqueous  Bolution  of   1  pt.  red primiate  of  poimh  mixed  with 

pt.  jjotashdiydi-ate,  and  heated  to  O0''or80%  is  decolomed  wlien 

Sciueouf^  glucoKo  is  dropped  in.     Inverse  sugar  behaves  in  the  same 

way,  but  cane-fiugar  and  dextrin  prepared  by  roasting  (the  latter  not 

!ven  after  being  boiled  for  a  sbort  time  with  acids)  do  not  decoloriae 

le  solution.     100  cc.  of  a  solution  containing  in  that  bulk  10'98  gnns. 

red  pntHsiate  of  pfdAsh  autl  h\  gnus*  potatih-hydraie  is  decolorised  by 

'le  inverse-sugar  formed  from  1  gmi,  of  cano-sugar  (Gentele,  Dhiffl. 

^  L52,  f!ft  ;   Chem.  Cmir.  1850,  504  ;  Kapp's  JtJireslfcr.  1859,  698).    Geutde 

'emploTs  till*  n-uctiod  for   the   determination   of  glucose  and  inveFse  sugar.      Loe, 

rii.;  further  StamnK-r's  objeclions  {Ditifft.  158,  40;  CAem,  Centr.   l&DO.  *70)»  and 

[GcnUlc's  reply  {Ditiffl.  I5B,  427;  Ckem.  Ctntr,  1861»  91).     See  also  p.  308). 

30.  Dextro-glucose   is    capable  of  uudergoing  vinot^  fet'mentfition 
265).  —  It  is   not   thereby   first  converted  into  another  kind  of 

aigar,  certainly  not  into  Itevo-glucoBo;  for  the  hquid  has,  at  evciy 
ige  of  the  process,  a  dextro-rotatory  jiower  proportional  to  iho 
[uautity  of  glucose  contained  in  it,  and  yields*  crystals  of  glucose  by 
fvapoiutioti  (Venlzke,  J.  pr.  Oirm.  25,  7H;  Mitscheilieh,  Po^j.  59,  04  j 
\  J.  Pfutt^in.  i^nn-y  Dubruufaut,  .V.  Ann.  Chim.  Fh/s,  21,  171). — 
.1,  In  the  /fic?ow5 /m/»fnfi7/tb;i  (p,  27G)  of  dextro-ghieoHG,  the  rotatory 
po\V4T  diujinishes  couptautly  irt  the  ]>rop*rition  correRfxinding  to  the 
quantity  of  acid  formed  (Diibrunfaut,  .V.  An}}.  Chim.  Pftj/s,  21,  175V  — 
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Erytkrotmn  actfl  on  gUicose  m  the  same  way  as  upon  Bag»r  (SdmnA. 
J.pr.  Chm,  G3,  222,  — See  alfio  a  207). 

Left  to  itself  in  contact  with  chalk  and  chcoeo  (^otatin,  orolWr 
nitrogenous  animal  substances)  at  40^  for  weeks  or  muiiths,  an  aqoHH 
solution  nf  g'iucn^e  is  capable,  according  to  BertheU^t,  of  UDiiDrgoisff  I 
decomposition,  diEfuroiit  from  fernipntation  prcnK.'rly    eia-rallcd  wM 
takes  place  under  l!io  influence  of  yoast,  whert^by  the  nilrug-cnotti  wk- 
etanco,  ati  well  aa   the   eug^r,  ijufTurs  docotiipotsitiou,    and   nitro|tft. 
carbonic  acid,  and  hydrogen,   arc  evolved,  wiiile  ale* 'lu>l,  and  botjnU 
and  lactate  of  lime  arc  formed.     Yoaat  ia  not  produced  uudcr  tbcM 
circumstances,  uule^ii^  air  hae  accc-eK  to  tbo  liquid.     In  othorcaseSrOili 
reeembling- yoast  make  their  appearance,  witlnjut  any  ]il«'oTi<  .1  Itemg pro- 
duced ;  8o  that,  under  these  partieular  condltionfl,   v-  '  :3iitki 
are  iudopcridcnt  of  each  other.     The  cliolk  may  Ix*  n  ]  :  i      ,    y  main 
other  carbonates. — -50  grma.  glucose,  800*>!Tms.  water,  50  ^Trma.  diu 
and  20  erms.  cheese,  left  to  stand  at  tlip  mean  teni|X'rniiir.    t.r  h1ii,t#4 
at  fir^t  lactate  f>f  Umo,  but  after  5  monlhg  tliis  had  *]  -I 
the  liquid  contained butyrate  of  lime  and  aqnantity  c»f  ..*.. .                  > 
In^  to  2  p.  e.  Iff  the  glucoBe  iiKcd.     Alcohol  was  al>n»   \  r 
addition  of  fatty  oil,  or  of  oil  of  turpentine^  but  tlnTe  was*  i                  -f 
Ume;  addition  of  snlpbide  of  carlwn  prevented  the  dcstnn                 •: 
sugar.  —  A  mixture  of  1  pt.  glucose,   10  pt».  water,  J-  l>t.  '                ^ 
1  pt.  maffut'gta  albn  coiitiiined^  after  5  months,  aloiliof,   lac*                 % 
small   quantity   of   butyratc    of   lime,   the    Biif^ar   Wdn^r                  f 
deetroyed.     In  tbiB  and  in  w>m«  of  flie  following-  castas.  i 
doubtful  vrhethet'  or  not  ycaat  was   formed.     The  hhtih                          ^ 
fomicd  wbeti   an  equal  quaatity  of   carbonate  of   b;i                        -i 
iiiBtead  of  the  niagucsia.     Alcobol  waw  obtained  when  Ww  ... 
zinu,  nianffancsoj  in»»i^  nickel,   aniJ  It-ad^  or  fH>n>xide  of  j    , 
oxide  of  sane,  cupric  oxide,  metallic  iron,  or  nietallte  stiuc  wt-t. 
inetead  of  the  nui^neHia  ;  with  nxidc  of  lead  aiid  oartM>nate  of 
no  alcohol  was  obtained.     Alkaliae  earbonatcB,  or  l>f*rat 
hyposulphite  of  snda,  added  iueqnal  rpuiiitily,  did  ij(4  \ 
duclioii  of  alcohol,     ^y  canetic  eoila,  the  Ku^ar  wan  dt 
yielding  Jileohul ;  wilh  suljihitc  of  tjodu  or  lime*  it  reni,. 
\Vlten  tne  raagnenia  was  replaced  by  carbonate  of  ainuionia,  al 
formed  at  tho  name  time  as  n  iiccnfiRr  aciil^  the  lime-salt  of  w 
deliquescent,  and  contained  al  110'',  nG'fi  p.  e,  carlwm,  r>'2  h 
and  18'9  lime,  nearly  coriTsponding  to  the  fimnula  C**I1'*CW 
thclot,  N.  Ann,  Chim.  P/ti^s,  00,  35 1 .  —  Sw  iil«  p,  a7ft.) 

Z2*  If  oil  of  vitriol  is  gradually  added  to  aipieoua  sniutinh  of  <a- 
galli  until  the  precipitate  at  firnt  proihiccd  is  rc-diH«uhred«  Ike  Honii 
assumes,  on  addilion  of  a  small  tiuartUty  nf  solution  of  |Huco«e,  a  vwW" 
red  colour,  similar  to  that  of  a  solntinn  of  |)cm];'i  of  potaik 

CftTie-augar  and  starch  bIko  act  in  the  Bume  way  kof^^Jf^ 

PLof^n,  b'2^  no.)     Ai^cDnlmg  to  Pettenkoftr,  this  rcuction  ia  *j>|iIwftUr  lo  iWArti^ 
lion  of  lUKir  in  ttrinr,  ind  alio  in  blood,  nftrr   frmovftl  of  •Iboioiii  lb«  ImMm  *M 

■Imbol.  —  Many  f >th*:  r  prcttt-Vn-cornpoandu,  likcw)A(r  oibfat,  uU of  ataiM^ 
aiid  many  other  otltt,  behave  hke  gall  <M.  S,  Sctiultze,  Ann,  Tim  m.  Tl 
266.)  The  extractive  luatter  of  bcahhy  urine  emfiloy^  in  rimm^i 
BVguTf  produci-K  the  same  coloration,  wliirh  may  Bomr-timcf*  !v  nVtalu^ 
wilh  ox-gall,  oil  of  vitriol  and  a  nmall  qtiuntily  ■■' 
drn  Bri>ek,  J.  jur.  C'/uot,  SJ,  8G2.)     f .  Aucordiug  t«j  r 
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{41^  23,  179)  Ibe  extractive  mattera  contained  iu  healthy  arino  yield, 
^wfien  decomposed  in  aqueous'  Bolutif.m  by  meanfl  o!  fitroug  sicids,  a 
sugar  possessing  llio  compnsitioD  and  some  of  the  properties  of  glucose, 
[bvit  uncrystalUeod  and  LuHipJd.     f . 

Concerning  tlic  altpp03l^d  forrnatioQ  of  fat  from  sug^ar  by  means  of  bile,  *ee  Hand" 
^ttekt  viii,  Zofich^m.  h^\  Merckel  {Ann.  Fharm,  59,  74;  /.  pr.  Chtm.  40,  118); 
Scbid  {Ann.  FAarm.  06.  DC)  j  Hcrzpg  {N.  Br.  ArcA.  J 7,  149).  —iJn  the  decocnpo- 
sitton  of  augBF  bir  saliva  «»  Handtruch^  riii^  Zoocftem.  23 ;  bj  tbe  iutcittiiuil  juice, 
id)4.  92;  by  tli«  ptU3cr«aUc  jiiice,  iTrid,  89,  and  daring  digestion,  ibid,  5B0,  and  eUe- 

Combhtaiiwts.  With  Water. — Melted  glucose  dcHquesecs  at  iiret  when 
exposed  to  tilt'  ail*  by  nlmorption  of  water  (7'^  p-  e. :  Guerin-Vairy)  and 
■feofidities,  as  soon  a.s  the  quantity  of  irator  i«  HufReient  f*>r  tlie  formation 
of  crystals,  to  a  crystalline,  granular  mam,  (tk']iU.'n,  Milscherhch), 
Glueoee  dried  without  behig  melted,  abeorbti  no  water  wlien  exposed  t<i 
he  au-.  (Hei'liainp,  Compt.  tend.  42,  90(i).— The  crystals  oi  anhydrous 
jplucoBe,  obtained  from  alcohol,  if  dis&olved  in  a  Hinall  iioanLily  of  water 
and  evaporated  over  oil  of  %'iti'iol,  are  found  to  have  taken  up  a  qtmntity 
of  water  amounting  to  oidy  3' 1  p.  c*,of  theirweight  Anhydrous  f^lucose 
appears,  therefore,  capable  of  existing  for  .some  time  iu  aqueous  solu- 
tion* (0»  Schmidt).  An  aqueous  srdution  evaporated  to  a  thin  synip 
SoUdifieg  after  a  few  thiye  to  a  granular  muss  ;  if  evaix>rated  to  a  thick 
eyrui^  it  doe^  not  eolitlify,  owing  to  the  abHcnco  of  gufBcieul  water, 
til  it  has  nbsorlHjd  more  water  from  the  air. 

a.  Motuj'/it/iirtited  t/ht'Ofie.     Authoii*rt  fntrfl-ctyjitnih'sed  rjhtcQ^e — Pro- 
red  on  thr  nuuntfuctuimg-  scale  by  a  jiroreflft  tluit  is  kept  Beciet, 

tbe  ctj'8l:dlif5('d  filute,  air-dried,  it  contains  0"IPK>",IIO,  and  does 
duuinigli  in  weight  when  placed  over  oil  of  vitriol  at  13*.  (Authoii» 
pingL  Jal,  213  j  Chm.  CenU\  1S&9,  289.) 

b.  Bi-h t/tJ ruled  ffhcostr,  Cn/^iallfsed  r^^fcix^f.  —  Gcacrully  ublalued  in 
•white,  iipaquet  granular  lipmispberieal  or  eaulitlower-8ha|X,*d  niasees, 
with  iict^'aHioiial  shining  surfuceK.  Thi.'  crysInU  are  Been  nridei  a  nur^- 
uifyiiig  glaj^s  tu  he  G-«ided  tables,  whose  lateral  faces  cut  each  other 

I'f  about  120*.  They  are  not,  like  tJje  aimilar  crystals  of 
It'a-Khapod  and  thicker  in  the  Tiiuldle^  and  are  not  so  hard 
ad  the  tiiUer,  but  more  brittle,  and  less  frequently  isolated  and  well  de- 
veloped. (PaHteiii-,  Cmttjft,  r€mL  42,340).— Mitficherlich  obtained  uu  one 
occiVBw>u  trnnnpareut  wcll-formetl  crystals,  qh  mudi  as  0'5  niillirn. 
long  (bi-hydrated  ?),  wliicb  shewed  "double  refraction.  (BioT,  Compt, 
r«7iat,  28,  OUi*).— Grates  lietween  the  teeth.  Brittle,  Sp.  gr.  l-3d(jl. 
(Guf^rin). 

Hecomcs  soft  at  60',  aofter  still  at  ft5%  losing  a  email  quantity 
of  wutrr;  at  70*  it  beconicH  dnnghy;  at  00°  —  l€0*^it  deliquesces  to  a 
thin  synij),  and  loHen  in  'a\\  *J'H  p.  c.  water.  (fiurnn-Vany).  It  meltu 
W'tweVn  70"  and  80^  if  dried  in  vacuo  betwuen  IKi"  and  11.10^  (Reehamp), 
at  Hfe)**  (0,  Schmidt),  Iosoh  9  —  tM  p.  c.  water  f by  calcuhition,  2  at.  = 
i"»"t>U  p.  c.  water).  (Pdigot.)  In  a  Htreuin  i>f  diy  air,  \i  losen  only  hygro- 
scopic water  at  5t.i°,  but  hetween  5.0°  and  WO"*  |iart  of  ft8  wafer  of 
cry«lttllisalion,  and,  it'  kept  at  this  tcinprraturo  f+>r  a  few  honrs,  itmay 
bu  heutud  to  yu"  or  luo'^  without  luelling.  (Bcchampj  Cowpt.  rend, 
i2,  d9«.) 
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Absolute  alcolinl,  the  solution  being  decolorised  by  animal  charcoal  and 
!  mixed  with  alcoholic  potash,  yiolda  white  crystals,  which,  in  absence  of 

free  alkali,  may  he  rccrys>talhst'd  from  hot  alcohol,      (Winckler,  Ja/irb. 

pr.  I'hann^  18,  lOO,)      If  free  alkali  is  preeeiit,  the  alcoholic  solution 

becomes  brown  when  lieated  iu  the  air,  Wiiickler  hkewiec  obtaioed 
I  this  coni2*ouiid  from  hui-yc-radish  sugar,     Oa  the  preparation  of  glucoaate  of 

polaah  from  iimttfj  see  p,  31^. 

Sodii-cotiipGuTicJ. — Obtained  like  the  potash-compound.  (Winckler,) 
- —  With  bottix,  fi^lucoBQ  behaves  like  cane*suffar  (p.  284),  (Stureuberir. 
H.  Br.  Arch.  1^,  279.} 

Ghwoss  vsitk  Chloride  g/ Sodium.  —  Dextro- glucose  forms  two  or  moro 
ctHnp-junds  with  diloride  of  sodium,     (Stiidelcr.)    The  rotatory  power 
of  glucose  is  not  altered  by  addition  of  chloride  of  sodium  to  its  solu* 
[lion,     (Pueteur.) 

a.  With  more  than  1  at.  Chloride  of  SoiUum. — By  evaporating  diabetic 
Twine,  saturated  with  common  salt,  ver)'  small  crystals  are  sometimes 
obtamed,  which  contain  1 — 1 J  p.  c.  water,  and  more  chloride  of  6odi«m 
than  the  crystals  of  i,  corrcspondiug  nearly  to  the  formula 
C"n'*0^-2NaLl.      (Stadeler,   Zurichtr   Mitth,    3,  468  i    Pharm.  Centr, 

b.  With  1  at.  Chloride  of  Sodium,  —  Calloud  obtained  from  glucosG 
and  common  salt,  crystals  containing  25  p.  c.  chloride  of  sodium,  the 
eidsteiioe  of  which  was  afterwards  called  into  question,  —  The  slow 
evapoiatii  IU  of  diabetic  urine  saturated  with  common  salt  famishes  well- 

j formed  crystals,  but  without  sufficient  lustre  to  admit  of  measurement- 
They  contain  on  an  avcrag;o,  23'01  p,  c.  chloride  of  sodium,  and  loa© 
;^'3o  p.  c.  water  at  130'.    (Stiideler.) 

SUtdoler. 
O^sfiittlf.  mean, 

13  c 72   aa-ofl   28-ai 

13  H.. 13     a '25    „       6  30 

13  O     ..,...„ ,„  104     4202     .„ 42-88 

NiCl  58-5  23-64    23  01 

Ci3H'^O",NiiC],H0  .„  247'5  10000     10000 

toitead  of  the  rtystalji  of  &t  crystals  ore  lomeUmPi  obi&ined  containing  between 
.1  ind  2  at.  glucose  to  1  ut.  chloride  of  eodiam:  probably  becauK  tbe  compotmiii 
i  A&d  c  ctftt^^Xm  tofcther.    (SULdeler.) 

c.  With  i  at.  Chloride  of  Sodtvm.  —  Discovered  by  Calloud  (/*  Pharm. 
11,  562;  SchwA^,  337;  Mag.Fharm.  11,  257),  Ciyatalhses  out  when 
diabetic  urmc  is  evaporated,  also  from  sohitious  containing  1  at.,  or 
less,  of  chloride  of  sodium  to  2  at*  glucose  ;  according  to  Brunner,  from 
solutions  of  glucose  saturated  with  chloride  of  sodiimu  When  a  layer 
of  ether-alcohol  is  poured  upon  diabetic-urine  syrup,  and  the  whole 
ftllowcd  to  stand  quietly,  transparent  crystals  of  this  compound  are 
obtained.  (Hiinefeld,  /.  j>r.  Chim.  7,  46,)  Glucose  from  diabetic 
urine  yields  this  comjKJund  far  more  easily  than  glucose  of  different 
origin*  (Krdijjann  A:  Lehman:^,)  Purified  by  cryatallisation  from 
water  at  the  common  temperature.     (Brunner,) 

Transparent,  colourless,  lustrons  ci-ystals,  attaining  half  an  inch  in 
length,  bdongbtg,  according  to  Pu&teui,  to  the  right  prismatic  or  rhombic 


ar 


toirm  Eofcet^  5ciab«\  tl^  cajsUk  are 

lo&e  hti^MM J  sj^scsi.     ElQMcsadiedhc 

liALiiwi(ic».m>  the  bov  r,  «imS  tbow  omiMf 

a  MOM  «litafi»  Hunbubo^w  ^ 

nl  rtw  nn»linartfia  — %■  r^naodoi 

p^    (^7«tab  of  aimUirr  hafaitos  tiuf/wti 
(Fig.  131)  oafwe  CM)n»a^    '       '  -   '   ''- 
In-  <  andthe  t-attd  . 
fk  =  77' 43f  (Sdtabw);  r:K=126    4h    . -.  i..]  c*  . 

by  SdMibos  ^rene  from  tliabetie  nc 
kad  H>  pesiBct]j  plane  faooa.    (Cot4 


cdki^ML  — PastcuTt  .V*  Amm.  Cft^  iSk, 
U,  $^— See  abo  Man,   &ir.  5?,  4^ 
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ux    tuK 


S^  411; 
leoo.31* 
31.  »5;  — C»i 

rier.vl«.i«ar«.li,Sli, 

MolBodar  niUtiaft  to  the  iMt  Mj  ==  47-14%  oomsmpobdkf 
tbe  qoaality  «f  glncoae  omUinea  ia  tbr  oxnpooDd.  In  a  tre«M]r 
pama  ackticn,  d  exlkiUtB,  fike  glneiisc,  btrototlon  ((<  314)  (I^cMtl 
— Sp^  gr.  1-5C  — l>&8(HDt^  ^UL  am.  J.  [2]  19,  416.>  lUi^icailfa 
tbat  of  sqgir-cand^,    Tante  street  and  s»liiie. 

The  crraftalB  ifNiia  wat^r  anil  hiv  i«nij:trit-it( 
bemmr  opaqoe  1)7  staadiiig^  iiTior  o3  • 
oore  qnicklr  if  powdexvd,  2  at.  w«: 
■ma  ^  fri»«w)-      TVt^  loe. 

atream  of  air  a^MOO*.    (Erdnai^..  ^  ;^ » 

loaaa  •  p.  c  wmu^  at  l^  in  vaeao  (JViig« 
1erciiail4<^;al  IMf  H  rrolTeaa^ati 
mad ai  US^— 160*  baooiaea  brown  (Hnhnann,  J.) 
Difisotre^  c»sj1y  in  w»t<*r;  rtry  difficultly  (Bnmn> 
Bohihle  m  akviioL— (PrliTot^  ^aa.  Ckm.  i%k  • 
jiaa.  Plktrm.  ftl,  ISa.  —  iMaiMUi  4c  LeluBailfta  J*  /w. 


A^w.  lA,  111-— 
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Bmnner. 


13*93 


Brtlmann 

SoabeiriD. 

Dried. 

&  Lehmann. 

mean. 

24  C 

144 

...     34-41 

....     34-37 

34  H 

24 

,..       5-73 
...     45-88 

....       6-84     ..., 
....     45-85 

677 

24  0 

IS2 

JfaCl   

58-5     .. 

..     13-98 

....     13-94     .... 

....•               . 

2C»H»0»,NaCl  ....  418-5     ....  100*00     ....  10000 

For  Bnmner'i  first  analyses,  see  Ann,  Pharm.  14,  313;  Pog$^  3i>  819.  From 
them  Liebig  {Ann.  Pharm.  14,  317)  and  Berzelius  {Jahretber.  Ki,  211)  calculated  the 
aboTe  formula.  StKdcler,  taking  into  account  the  composition  of  the  compound  h, 
regards  the  formala  C«H»O'%NaCI.UO  +  C»3H"0".2HO  as  more  probable.  Peligot 
ascribes  to  the  drj  compoand  the  formula  C»Hi°0°,NaCl. 

Baryta'Compounds*  — a.  Two-thirds?  A  solution  of  glucose  iu  wood- 
sprit  is  mixed  with  a  solution  of  baryta  (not  in  oxcess)  iu  aqueous 
■wood-spirit ;  the  precipitate  is  washed  with  wood-spirit  and  dried  in 
vacuo,  first  over  qaicklime,  then  over  oil  of  vitriol.  (Peligot.)  Sou- 
beiran  precipitated  a  mixture  of  baryta-water  and  excess  of  glucose 
■with  alcohol.  —  Acquires  a  bright  yellow  colour  at  100"  in  vacuo,  with- 
out undergoing  further  alteration;  at  a  higher  temperature,  it  froths  up 
and  chars.    (Peligot.) 


24  C 

28  H 

According  to  Peligot. 

144        

28        

2302     ... 

4*48     ... 

85-81     .., 

36*69     ... 

Peligot. 
mean, 

23'5 

4*5 

28  O 

3  BaO 

224        

229'5     

36-7 

85*3 

C?*H»0»,3BaO  -  625*5    10000    100*6 

According  to  Soubdran.  Soubeiran. 


24  C 

24  H 

24  O 

3  BaO. 


144        ..., 

24-41     .... 

....     24-9 

24 

....       4-07     .... 

....       4-3 

192        .... 

....     32*54 

229-5     .... 

....     38-98 

C«H»0",3BaO  589*5    10000 

Boabeiian  dried  his  substance  for  3  months  in  racao.  Peligot  found  on  one  oceasloo 
37  p.  c.  baryta.  He  appears  to  have  dried  his  substance  at  100*,  and  to  have  burned  it 
with  oxide  of  copper,  whereby  some  of  the  carbonic  acid  must  have  remained  with  the 
bwyta. 

b.  I  at.: \  at,  —  Alcoholic  hydi*ate  of  baryta  is  added  to  excess  of 
glucose  dissolved  in  alcohol,  the  precipitate  is  washed  with  strong 
alcohol,  and  dried  in  vacuo  over  sulphuric  acid.  —  A  nearly  white,  loose 
powder,  of  a  caustic  taste ;  easily  soluble  in  water.  (W.  Mayer,  Ann, 
Fharm,  83,  138.) 


12  C  ... 

11  H  ... 

11  O  ... 

BaO 


W.  Mayer. 

72       .... 

....     2909    .. 

,.....,    28*83 

11 

4-44     .. 

4-73 

88        .... 

....     35-56     .. 

35-41 

76-5     .... 

30-91     .. 

SV03 

C"H"0",BaO    247-5     10000    lOO'OO 

Mayer  prepared  the  compound  from  glucose  obtained  by  the  decomposition  of  con- 


vtL'i'iuix.  wad.  snLt-iiyiuir  loSt  SBB  irfiuiKv  pHMC  gan  ttc  ■■•  coMpMiA  ad  Mt 

Z,Tru{-r  nj'^nniL  —  A  fre«ilT  TC«:»rrf  £»c4ation  of  fajdrite  of  Bme  in 
Li-at-.f^s-  --l-i:-;-;^  ^  iPf±:ci^-Vi -"irii  ftici:4»c4.  (Pefigot.)  Soabeiru 
iiriiizrs  ivTc-i-fe  "^.-^  -'^g  :c  ^=ir-  *455  a  small  qoantitr  of  ghiooM 
z:  'Jtti  £^rk'r  '.:  ihtitiSs^  ihjt  ^ii^«t  c*  lime,  and  prea{iitatefl  vith 
Lii'.h'L    It  5;»:-?  z-.c  ttscctr  r^ecrVnlT  -irr  i31  h  has  stood  a  loogtan 


:•  C    Tt  3*31  

U  H li  S-W  »■•« 

II  O  «  4«r  41-14 

2  c*o K m »^tt 


time,  tho^Ek 
es  brown  ui 


I>a£-.-m^q  hOw — A:-^e-:Q^  r.^xinse  &9clTes  onde  of  lead  (tuft 
fl^:>r  re.  :mI."1:£':  J*---:il- "r-n* ..  ::crzis.g-  a:  the 
'■••-:  1  *■  ri7i>T-  ti  riji.L-:ue  ruA"»:  ojciccni  which  becomes 
.s  5:0.c-;.;a-:-i  t-fi  rnO  t  :  •:'.  B^tk&ss  LekH.  3  Aafl.  6,  4M)> 
0.:o.(S:  >  5-.0  ci:*-*£-i  -v'zuz.  ijeAT-i-i  wiih  ••xide  of  lead:  see  tbof^ 
r.  .-1?.  A;-Df'::?  rli.-.is^  ri"!"-?*  r.:  j-n?c£prt4te  with  either  ncutnl  or 
'r^^.*  ^^Tkt:  :•:  >i.i :  •'zr:  rc\-:uc:.k:'r  o&::a^  bv  ammonia  in  a  solotioi 
;:  5--:.-rk:  :c  V  tl  TOfvL-j^  ■*-i»r-:L  Lscs.-lTei  iz.  water  bj*  heat,  no  pRC^ 
TJ.:-,  .1  ic  i-;  :■:•  l-^  i^xz'-^ic  :c  ^j.-rse-  let-  in  an  alcoholic  8olatioii,i 
rcvo.TLTA::  -:_•;•:  i*  >a-l":«'W  i^ 'K-iTtr.  PiTen.  Jim.  Cft/in.  Pl^  65ft 
i-el.  — r:*:  yc^-:;r,i:iT:  ':c'*i-^X'i  ii.  ^y^zzs  ^XKOse  br  amnmiaal 
s--.\rL:  :■:  jzJ.:  io.- •::■:'?  r:'£  ^i-e-  :>.  ^:/u-5  is  left  to  stand,  and  sl9 
"v.c\  >.  '^i-c  ■.:  "i!-  'v-iTZL'-i-L  A  r^-i  roi^xritite  is  likewise  prodooed 
w>.;-  Jt: ;.--  v^s  f'  :■•*■(?*:  j*  ■•v:!-.*!  ■=".:'!  rati.'-  aoetate  of  lead,  then  heated 


i.  O'*'*""'*'*^'"*.  —  i"  :«:*.  i;^?:-!^  %: — :cia  is  added  to  the 
■'v::*;-  .:  r  -.:>.  i':iTr>-r.-':M5«r  r  i=.Tierse  sngar,  accordiDg  to 
-x*-:^.  .k^i  ow?  riai^  z-i'-L^r^  loiidtf-  •::  lead  in  400  pts.  water,  ail 
:  yciV-u:^:;  j*  Irvf'i.  £->:  .u  ta^ti-:*  zhrta  at  1*»>'  C^obeiimnX 


:j  c    -2    IM«    n-93 

*  H  *     lis 1-36 

*  o      ...      u   —    :i-*i 

4  TV."*  «*>     -         r*^^     .    _     rS  to  75 

K  rs-Sv<\\  A--.~  :;.iWAl  *-c^ir  ::'  >a^  is  added  to  excess  of  gh- 
*N^*^^:«^*t;: ;.'-•;'«  :.".*.  ::-:  vt\'\va:a:':»  "s^ij^-h.  vL^suipears  at  firet,  becomei 
|vn;:A;.u'".:.  W  w;..:-,  ;cv:.:i:ji:«:*  wASCjed  ou:  of  contact  with  ctf* 
K".'.u' ^o;.:.  .u-.i  .'•..:  z-  vi.-j;^  rjLrz*  vc-- w  at  KV<>'  without  fnrtifr 
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Feliior.  Stein* 

12  C „ 72     ....     14-20     ....     14-0     _..,.  14'1 

11  H. 11     ....       2^7     >...       2-1     2'1 

11  O fl8     „„     1736      ,..     177     178 

3  PbO    „■■■■  330     ...,     66-27     ....     66-2     ., 66-0 

C'-U"0",3PbO    _  507     ....   10000     ....  lOO-O     .......  lOQ-O 

So  nccordm^  to  ^Cein  (Ann,  Pharm.  30,  84) ;  accarJioE^  to  PeHgot,  It  ii 
^H'^0^^6PbOp  Soubeiran  always  obtained  the  CQinpQund  a,  whaterer  pracQvi  he 
»pticd, 

Ghicoae    prevents  tlie  precipitation   of    sesquichioridc  of  iron   by 
ilkalis  ami  othor  rcagenta  (Rose)- 

Dextro-glucosD  is  Rolubtc  in  cold,  and  still  raon;  in  hot  alcohol. 
Ided,  in  tlie  pulveriBed  state,  to  alcohol  at  the  temperature  of  17"5% 
rt.  (uearly)  of  anhydrous  glucose  djesulves  in  5U'2  pis.  alcohol  of 

gr.  U'837,  iJiy'7  pts.  alcohol  of  0*880,  in  4*Gpte.  aJcoliol  of  0'9l,  in 
[*7  pts.  alcohol  of  O'Uo.  The  Bolution,  left  to  ileelf  for  some  days, 
lepomtH  Eij  much  of  the  glucoBe,  that  1  pt.  remaing  dissolved  in 
i0'54pt9.j  11*34  ptH.,  5-25  pt3.,  and  2-07  pts.  of  alcohol  of  the  epocific 
nraviticH  above-mentioned. — On  boiling  the  alcohol,  1  pt.  of  anhy- 
Irous  glucose  diesolvcs  in  4-G  pta.  alcohol  of  Bp.  gr-  0-837,  or  ia  073 
jt,  alcohol  of  sp,  gv.  0'88;  on  leaving  the  Holutioa  to  cool*  part 
^f  tlie  glucose  crystallises  out,  but  the  quaritity  remaining  in  eolation 
B  jfrealcr  than  the  same  alcohol  would  have  taken  up  by  agitation  at 
owei'  tcmiieraturts,  so  that  after  B  duya,  100  pta.  of  the  nilution  pre* 
jarcd  with  ateohol  of  sp,  g,  0*637,  retains  2'L>  ptts.,  and  100  pts.  of  the 
Kilulion  prepared  with  alt^ohol  of  ap.gr.  0'8§  retaitis  12^1  pts.  of  aiihy- 
IpOUB  glucose  (Anthon,  Oit^it.  Ceutr.  18G0,  2i)2). 
i  The  crystals  which  separate  by  coolir>g  or  evaporation  arc  anhy- 
IfODB,  or  nydratod  according  to  the  streugth  of  the  alcohol,  Thoy 
etain  alcohol  obstinately ;  bo  that  it  is  perceptible  to  tlic  taate  even 
iter  IGyoarti  (BerxcliuBT  Lehrb,  3  Aufl*  (?,  434).  A  fcimitar  observa- 
ion  was  made  by  tiuerin-Varry.  When  anhydrous  gincose  is  heated 
~]tth  an  equal  quantity  of  alcohol  of  ap.  gr.  0'95j  the  temperature  eluks 

jg^ea  (Anthoii). 

Prom  an  alcoholic  solution  of  glucose,   elhcr  precipitates  a  thick 

ip  (Dobcreiner,  Ann,  Fhaimi,  14j  249)j  a  cryBtallino  powder  (Hiine-» 
Id,  J.  pr.  Cheni,  7,  44). 


Appendix  to  Dextro-giucose, 
Glucosan 
(7*n»0»*  or  C"H'*0" 
J.     Compt,  rend,  51,  331 ;  abstf-  Zeitsch,  CA.  Pkarm,  4,  57. 


GliicoBe,  dried  between  IW  and  110%  gives  off  water  at  170% 
»€Cf»miog  coloured  at  the  same  lime,  and  is  converted  into  glucosan, 
iith  which,  however,  email  quatiiities  of  caramel  and  unaltered  sugar 

lain  mixed,  the  latter  removable  by  yeast,  the  former  by  charcoal. 


—^    U— -riT    tTJi^  "Tri-.-lT.: 


_  #. 


3etbf  Ix.  Oft 


-  —  *  **-*^'    -_^*j-z.T.:^    :  wj:or.  !*»»?#• 
■"-"■        :ii-"7^i  -^  ii>.-i  :..  xhi-  nlui'i* 

■"-"■■-  ^"1  r-:^':  ^,Tr  ;*:e  of  leai  1- 

'—    '■--    ^7  M  ^-  .i'.  ^ciaiiiv ..-;  'cue 
-■  :r  :-rr.:  -j.tri  :r  zj,  ilv  uUniietv' 

■  '-"  *-'  -  =■"--:«  rviiti^s  liliuus,  Jtvoi- 


• 

.   ^*? 

1'  •* 

—  .- 

1*16 

T  . 

-          i*5 

2*4!l 

•  •-       . 

.  —  — _ 

« 

4   .'5 

.-..  » 

4-50 

^>i 

5;  :: 

53-2  to  553 

JLV' 
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Ethyl-glucose. 

0»H>H)>«  =  C»HW,20*H«0. 

Bekihelot.    N.  Ann,  Chim,  Phys.  60,  108 ;  Chim,  organ,  8,  801. 

Olmeonneiter,  Produced  from  1  at.  dextro-glucose  and  2  at.  alcohol, 
with  elimination  of  6  at.  water : 

C«H«0a+2C*H«O»=C»H»0w  +  6HO. 

A  mixture  of  cane-sugar,  bromide  of  ethyl,  and  hydrate  of  potash 
is  heated  in  a  sealed  tube  to  100°  for  several  days,  and  the  product, 
when  cold,  is  treated  with  ether ;  ethyl-glucose  is  thereby  dissolved, 
ftnd  may  be  obtained  by  evaporation  as  a  colourless  oil.  —  Has  a  bitter 
taste  and  a  faint,  agreeable  odour.    Not  volatile. 


20  C 

18  II 

10  0 

120    . 

18    ., 

80     . 

...     55*0     ., 
...       8-2     .. 
...     36-8     .. 

Berthelot. 

54-9 

7-6 

. .     37'5 

C^HWOW  

218     . 

...  1000     .. 

1000 

Resolved  by  heating  with  dilute  sulphuric  acid  into  alcohol  wd 
dextro-glucose. — From  potassio-cupric  tartrate  it  reduces  cuprous  oxide. 

Nearly  insoluble  in  water.  —  From  the  ethereal  solution  it  is  almost 
^dmpleteiy  precipitated  by  animal  charcoal.  (Berthelot). 


Hexaceto-gluGose. 

^iC^IBBLOT.    N,  Ann,  Chivi.  Phys,  60,  98;  Chim,  organ.  2,  27S. 

OlucoM  aeitignt.    A  monoBaccharide  of  the  nzth  order  (p.  317). 

Obtained  by  heating  glacial  acetic  acid  with  dextro-glucose  or  cane- 
sugar  to  100**  for  50  hours,  and  purified  like  bibutyro-glucose  (p.  332). 
—  Trehalose  and  starch  at  180*,  and  dextria  at  100%  form  with  aeetic  add  compounds 
tfmilar  to  or  identical  with  this. 

Pale  yellow  or  colourless  neutral  oil,  having  a  bitter  taste  and  faint 
odour. 

fierthdot. 


86  C   

216    ., 

,..     62-2     ... 
...       6-4     ... 
...     42-4     ... 

62*15 

22  H   

22    . 

.....       5-35 

22  0    

176     . 

42&0 

CH^O" 

414     . 

...  1000    ... 

10000 

Becomes  acid  in  contact  with  the  or.  —  Turns  brown  when  heated. 


^  -  ---"^  --"  '-■-  --r.  Tfi-.ii   a-  nm'tr  Titrt-T  r'r^ilv^i  into  fcaci'Mg  stl^ 
■'-——-  —      "-'__'■    .'-";"'-••'"'-  ^■'•-  -"  firzLa  aoetate  of  rtbvl ai 
::-r~-  - --J  •  T-:  — ^-ZLb>*:  -^'.■j;-«se  r-erjiv* /•■-"a.«f-<iipnc  f^rrtprf?. 
-■-*-  ■"■■^    i..'  -~.  -1-1'  ~  —   frr-r,    :■--   i.-  -   ii.  all  i-r^j»-.ni>ns.  uid  s 


Bibayn>^ncose- 

^  J-  =■'>?.  ►..-  H  :  CiiS,  onjan  2,  290, 


rr./*!.-/— n^.-br:..>=.      r->-t.r:L«r  iiri-i.nie.     X  "* ^■^-■ir'^ »" y  of  the  Kcoad  OfAi 

-   *   — .  '  .-T.*:  j:v:  —  -i"--7  .-i:^::":v  rVm  cane-sugar,  dextio- 

.■  s-^.     :  '■  ---  >"  -  "V  --  —  _---'- v"  --  --  ^vitria,  bv  heating iritb 

~r-    .  . ;.  _ri..-^     :  "_:  *-j-:_-     :  i  f:7.-:.jr  c:'r.-i|oumi  are  uMain*i 

;-  -  "  -  :  :■:•■-  >  --i--:.:  ■^".-    -  .:'  ^.ir.A  ai:d  butyric  aciJ. 

-"•"'  ■  -  ^T-;r; ?    -  JT-'i  "i^ii'-  oa^o-su^r  or  anLvdr^ 

*T  -J.:-.-  s-  •.   .         :  :  -:■      r  •     1  •^•■-:  ::.v  n;.i^s  U  exbausud wllii 

-:"-.>..-    L  -  v.r-.iii :  •;  vj;.-nA:4>i,    Xbe  residue  is  ciixcj 

:    .:- i::-'.-:   -.   -    _r    ;--r  •  lj:-;     ;'  :■  :a^h,   a   lump  of  wascc 

t:  >.  _,•  .::■  :  :  :.■  _'ri^>.  .:  :•:_:.-. :..;y.  the  mixture  is shikeu 
~".:.  -:'..:.  :_.  .:  .:r. :.  .17.7  :-   ---.~- -^  r.sod  with  auiiual  charcoil^ 

-.1:  z.:r_-.-  ^  -.--.-...ritri  .■^::  :i-r  'Vii.r-batL. 

7....,..-         "i!-:  y^_"  — .  T-:>:;i  "H  x\-b:./a  p»i>:*duce3  grease-spots oa 
::.     S:-:."!'-  ~::rr  "::::-::.  tr.:-  i  >l;^htlv  ar>:imatic  odour.    KcUiai 

Bcrtbelot. 
r^  C  .  !?.>...     55  6     55-55 

:::-:..-         :i    .  .     r-s   —     7-45 

:*  o  -  :i2    ...   5:1    37-00 

C-'r.=C*'  ..  clZ  1000     100*00 

;>.v  .:^.-.>  :■  r.     I.  F-r:^  whcii  '^TVif.  omittingan  odour  of  oanuwl 

—  •:.  \:.\:'['  •  >.  -:  ':  V    ■-    /'  ''•'-■'-  and  resolved,  by  heating  with  d?rt 

/  :.  V.~;      -..f.  ■.:.::  ':  .::yr;v  aoii  ini dexin>-*r!ucose,  —  3.  WithalLS»hiiIk' 

.-    :...    ::  yulis   dvxtr -^-'ui\>o  and  butyrato  of  eiiiyl.— 

{\   \\.  :.       ■.:.%•'.-."       -  r. ■**■.:.*:,  ::  Tx  J'JCt-s  cu^tous  (ixido. 

P;**,  S  cs  >;Kfcr-.*.\v  .u  :.-.;;;■.-,  i.a*"o'  *'^  liiCvhvl and iu  ether,  (Bcrthcl  ti 


^•i' 


GLirCOTKTftATARTARIC  ACID, 


S3S 


Glucosucdmc  Acid, 

Lixture  of  cane^sug^ar  and  succinic  acid  in  equal  ntimberg  of 
heated  to  between  120°  and  130°,  melts  to  a  browTi  ayi'up,  with 
lation  of  water.  Tlic  product  is  an  acid  compound  of  f^lucose 
with  succinic  acid,  which  decomposes  at  100*,  with  formation  of  humua, 
Riid  forrna  witli  lime  a  gait  soluble  in  water,  insoluble  in  alcoUol| 
See  poge  2j3  (Van  Berniraeleii,  Kopp's  Jahresber.  1858,  436). 


Glucotetratartaric  Acid, 


i£ 


Ierthf.lot,  N.  Ann.  Phys.  Chim.  54,  .78;  ahstn  Compt.  rend.  45,  268; 
^\  /,  Ffumn,  33,  95;  CAm.  Gaz,  1857,  441  j  J.  pr.  Chcm,  73,  159. 
—  Cheiti.  organ.  3,  2^5* 

Gincafartaric  acid^  belon^a  to  the  manosuDcliarides  of  the  fourth  order  Cp>  317)-^ 
M€'pri>nt  katn  the  gtrtcobitarlaric  acid  obuintd   from  cane>sugar  and  tartaric  iCid 
2&£^)r  which  is  B  inoDDsaccliimde  Dftlie  second  order. 

Formatwn.     By  heatings  dcxtro-glucose  with  tiirtarJc  aeiJ  : 

Occt^n-cncf.     Appears  to  esiat  in  grapea  at  the  time  of  ri[icning. 

When  expressed  grape-juice  la  eatnarated  with  eha^k,  liltered,  strongly 

ponccntratod,  filtered  again,  precipitated  with  2  vi>h  alcohol,  and  the 

recipitate  purified  by  washing  with  wenit  alcfhlml,  re-solution  in  water, 

nd  re-pixicipitatiDn  with  alcohol,  a  limc-salt  \^  obtaiiied  which  rcducea 

putiissio-cupric   tnrlmtc   like   c^lucotetratartrate   of   liine,   and   is  re-  ^ 

Ived  by  acids  into  dextro-glucoae  and  an  acid  whjdi  exhibits   the' 

aracter  of  tartaric  acida. 


Prepfiratioti  of  the  LititesaU.    An  intimate  mixture  of  equal  parts  of 
ixtro-glucose  and  tan  arie  acid  ia  healed  for  a  day  or  two  to  120''  in  an 
in  vessel ;  the  eooU'd  mass  is  triturated  with  carbf>nate  of  lime  atid  a 
lall  quantity  of  water ;  and  the  liqtiid  m  filtered*    Tartrate  of  lime,  with 
cjicesH  of  carbonate,  then  remains  on  the  filter,  while  the  Bohitiou 
ins  the  lime-salt  nf  the  new  acid,  together  with  excess  oE  p^Iucose- 
jrecipiUilin^  thib  Kt>hUioii  with  twice  its  rolnme  of  alcohol,  collecting 
le  precipitate,  washinij  it  with  dilute  alcohol^   difisolving  in  water, 
precipitating  with  alcohol,   nnd   refjeating   the  same  scries  of 
»peration^  a-  tliird  time,  the  lime-salL  is  obtained  free  from  sng^r.     It 
dned  for  a  week  or  a  fortnig'ht  in  vacuo,  then  completely  by  heating 
to  lltf*. 
Aque&tis  glacotetratartetric  acid  la  obtained  by  decomposing  the  lime- 
Ivalt  with  excess  of  oxalic  acid. 

Tbe  aqueous  solution  of  the  acid  and  its  salts  iB  gradually  resolved, 
tby  boitiDg,  iuto  dextro-glucoBo  a£td  tartaric  acid,  the  decomposition 


becngr  acoelerftied  br  a  small  quantity  of  solphiiric  add.— llttfaih 
arid  icAgT«esa-sahs  reduce  potaaaio-capric  tartrate. — Not  foBH^ 
al4e- 

Gl0(>jienatartark  add  is  quadn-haaic.  The  l)ai3rta^  magneMr  vd 
k;»d-sali£  are  obuined  like  the  linie-Balt,  by  imng  cubooata  of  bv;^ 
ma^ii««ia.  or  lead,  instead  <>f  cazbonate  of  lime.  The  salta  itBlntaB 
waierax  110^ 

XMf-M{r. — \rhite  amorphons  powder,  100  pta.  of  iritich  ndHi  M 
Diix^  pMassi<>ci^«k  tartrate  as  23  pta.  of  dextro-ghiDoee  (cria  SS*S  ^ 
An^  drring  in  vacno.  it  gives  off  14-1  p.  c  water  at  110"  (15  iLs 
14-4  p.  c\ 

•/  II<r.  Bstbdot. 

44  C —  264    «.    32-9 33-2 

26  H 2S    «      S-3 4-3 

SO  O 400     «,     49-9     49-S 

4  C*0 _  112    «-     13-9    12-r 

OH=C»H>»,4HO    .,..  S02     ....  100-0     «  100-0 


r. — The  salt«  dried  in  racoo,  gives  off  S6'4  p.&  Vikr 
at  110=  vS*  «.  =  2«-Sd  p-  c). 


«IU0*. 

44  C 264    .«  29-a St-I 

32  H 32    .,»  3-5  ....«,  4'0 

56  O     448     ....  49-6 48-9 

S  MfO 160    ^.  17-7  17-9 

C«H=Ms*O».4MgO  +  10Aq.....  901     «.  1000     100*0 

Bcrtiad.t'f  f.-cKKii  coataiM,  bj*  cmr,  4MgO  more.  CfttM.  orvca.  2,  2M|  ■< 
«Y.  Jm.  Ctoi.  F^.  M,  79. 

LinJ-pj^u.  —  The  add  fonns,  with  lead-oxide,  a  neutral  (4">^ 
basic)  aud  an  ao:d  vb:t«£ic)  salt.    The  fonner  is  inaohifale^  or  be 
00  duriug  pi^parati^MU 

Bihasic.  —  Giv«  off  IM  p,  c,  water  at  110'  after  diying  in 
OiaK=:10-7^l\c,V 

«« no*.  BcrtiKlot. 

44  C  264-0    .™  29-4  29-9 

24  H 24-0    .«  2»r  8*9 

48  O _ 384-0    ..-  43-0  48-4 

2  PbO 2i3*4    .«  24-9  -,     23'1 

C*H*lVO» 995-4    .«  10^0    lOIMI 


Olucoheudtric  Acid. 

Ukmtublot.     .Y.  .4  nil.  Chim.  Plyt.  54,  81. 

ailMMilr<r«cM.«lM«MAM«eiMractf.^Bdoii|t  - '^- -inimi  ilmlia  t"^ 


L£VO-GLUCOSS> 


aas 


When  destro-glucose  is  heated  with  citric  acid,  and  tbe  product 

^at<!d  in  the  tnanner  alrea<iy  describfid  for  the  tartarif  acid  compoiind 
333),    the  lime-  (or  magnesia-  )  salt  ifl  obtained,  which  reduces 
)tasaiO'Cupric  tartrate,  and  a-ppears  to  consist  of  C**H**Ca"0",4HO 
krthelot). 


Bibeazoyl'glucose* 

Bertkblot.     M.  Ann.  Chim.  Phys,  60,  98;  Chim,  organ,  2,  293* 

'      Dibtnt&ylfiiueMt,  Qtueote  ienaofptt  of  dibmotque.    A  monosuicliulde  of   U» 
Kcoot]  urder  {p,  31S). 

Obtained  by  heating  benzoic  aoid  with  dextro-glucosG  or  cane- 
Bugar  to  100"  for  50  huura,  and  purified  like  bibutyro-glucose  (p*  332). 
Tbe  tame  (or  a  flimiloj)  cdrnpound  U  prciduceil  hy  h^Min^  bmxok  tn:id  with  trehaloaetd 
180**,  or  with  coHton  to  200*,  also,  at  ordinary  CentperntureB,  in  r  mixture  of  cglCon,  oil 
<»f  fltriol,  and  benzoic  arid;  in  all  «dscB,  liowtiVfr,  only  in  smtHi  quantttf. 

Neutral^  semi-fluid  oil,  which  produces  greaae-spjtH  on  paper. 
Tftates  bitter  and  pungent. 

Berthelot. 

40  C  ...., 240     ....     64'8     ,..,..,.     C4-2 

18  H 18     ..«      4-9    5-3 

14  O IIZ     ..,.     30-3     ........     30-5 


e»H'50' 
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BuniB  with  an  odour  of  caramel  ^hon  heated.  —  Cai-boniaed  by  oil 
vitriol  —  With  aicvhoh'c  fii/<hvch!/jn\-  titidy  at^  a   moderate   heat,  it 
benzoate  of  ethyl  and  dextro- glucose.  —  Reducee  jj&^o^^V-cwjonV 

Disflolves  flparingly  in  tmfer,  easily  la  akohol  and  in  tth^. 


Laevo*glucose. 


» 


CHARDAT.     Compt.  rend,  25,  274- 
l^UBRnsFAUT.     N.  Ann,  Ckmi,  Fhi^i,  21,   169;  J,  pr.  Chtm,  42,  418; 
Phmm.  Centr,  1847t  ^89.  —  CompL  rfntl.  29,  51  ;  abstr,  P^ann.  Cmtr. 
1849,  643.—  Cumpt.  remi,  42,  001 ;  J.  pr.    Chtm.  6&,  438.  — C'omp^ 
rtnd,  \%  803  i  /.  pr,  Chm,  C9,  208. 


tinktfruehtiucker.     Oconrg   in  gum-sagar  (Scfilanuucket-)  or  fruit-mgar 

an  impure  state,  mixed  somefimea  with  dextro-gtucose  or  catie- 

r,  sometimes  vnW\  dcxtriu  or  gum.     It  was  recognised  as  a  sub- 

ance  dtBtinet  from  cane-sugar,  even  in  the  laat  centurj'^  and  examined 

hifwiU  {€r$lL  Ann,  1792,   U  345),  Deyeus  (*SVAer.  J,  3,  528),  and 
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Proust  (aV.  Oc/f^  2^  77) ;  but  no  certain  mode  of  diBcrimination 
known,  till  Biot  showed  tliat  tlio  difforent  kind*  of  sag^r  may  be 
tinguished  from  one  another  by  their  rotatory  power.     Laevo-gl' 
was  first  obtained  in  the  pure  state  by  Dubrtinfant. 

Lsevo-rotatorj  mvetse'suffat^  the  mixture  of  laevo*  and  dextro-gln- 
cofle  in  equal  numberH  of  atoms  produced  by  the  inversioD  of  caae- 
sugar  ([».  25-1),  was  frequently  mistaken  for  dcxtro-^lucose,  or  regarded 
Iks  a  peculiar  sugar  convertible  into  cane-sugar  by  molecular  alteration, 
till  its  trui3  uature  was  jx^inted  out  by  Dubrunfaut.  The  following 
fiubfitaLcc'S,  which  have  been  regarded  as  |>cculiar  sugars,  appear  to 
be  miictureB  resetiibling  invei'se-sugar. 

a,  Mitschevlich'e  Caramel.     ObtaiEied  by  heating  cane-BOgar 
a  small  quautity  of  %vater  to  a  tetuperatui'e  sonvewbat  above  160 
t^je  cliloridc-of-ziDc  bath.     Amorphous,  slightly-coloured  tnasa,  deA 
tutc  of  rotataiy  prtwcr  {Mitscherlich,  F<>(fg.  69,   i>fi).     According'  to 
Gelis  {Comjit.  rrW,  48,  10C2),  it  is  pcrhapB  a  mixture  of  dextn>gluooBa, 
levolusan  (p^  338),  and  Iffivo-glncosc,  pi-oduced  by  the  action  of  water 
0J3  levnlusan. 

L  Vcntzke's  Syrup-sv^ar,    Obtained  by  the  continued  boiling  of 
aqueoua  eohition  of  caue-sug-ar  between  105°   and  106°.     Coloiirl 
aynip,  without  rotatory  power*  and  not  acqulritig  any  by  prolong' 
boiUiig.     Under  tlieae  circwnstauces,  according  to  Soubeiran^  inverse 
fiugar  is  produced,  which  often  contains  unaltered  c!»ne-8Ugar(Vent2ke, 
J,^r,  CAm.26,  75). 

c.  Soubeiran*!!*  Chyhriose^  or  Liquid  Siujar  from  Jfoittt/,  havijiga  mU- 
tory  power  [a]/ =  —  43'51''  at  the  temj>erattire  of  13^.  DouhtU-* 
laevo-n^lucosc,  not  perfectly  freed  from  dc3:tro-glueose  (SoubeinUi, 
^\J,  Fhorm,  16,  252). 

tf,  Michaclis'  NitU-  atid  IJnh-fevHose,  The  existence  of  Lhcw 
sugari^  is  itifen'cd  by  MichaeUs  from  tlie  rotatory  power  of  oerUkin 
beet-juices  {J.pr.  Vhem,  74,  38ij;  Chcm,  Cmtr,  1855,  H04), 
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Occitrrmct  of  io-tv-^ftipoa^ .  —  As  kivcrse-eugar  in  honey,  in  amn/ 
fruits  and  other  HACohanferoiis  wgettible  organg.  (pji,  3311  and  SOS.V 
The  isolated  occurrence  of  la*  vo-gluiffse  has  not  been  deraunstmted  win' 
certainty  j  nevertheless  some  kinds  of  ap(tle  and  pear  contain  uiort 
lievo-  than  dextro-K^ucosc,  jM^rhnps  l>ccaiisc  the  nibcturc  rif  t[iesc  iw*^ 
substances  in  equal  numbers  of  atome  liri^t  produced  by  the  iiivcrei 
of  canc-Bugar,  baH  ah'cady  au£fercd  an  alt<;'ration  cliiefly  aSTecting 
dextro-glucoHc  {Bnignet,  N,  Ann,  Chim,  Pftt/8,  Gl,  264). 


ort 

1 


Formatioit.  1.  In  the  inTorsion  of  cane-sugar  (p.  254)  by  wnter, 
dilute  acids,  ycaet,  or  tlie  peculiar  substance  of  fruits,  a  t  *   ■  * 

Uevo- aiid  dextro-ghic^se   is  prothiced  (Dnhmi)faut)»^2.    j      > 
levnliifiaii  (p.  33JB>  with  water  or  dihite  acids  (Gi^lia,   Cvrnpt.  rmii. 
1062),  —  3*  Thcfiugar  produced  by  continued  heating  of  inuliu  (p.  I 
with    dihito   acida,  is  laevn -rotatory  (Biot,  Aaji,    Chim.   Phyg,   (;2,  J 
Boiic-hardat),  atui  identical  witli  la'vtfglucope  (DubrnnJaiit),     Thit 
ttnnre  is  Ukewi»i^  pmduced   bj  rontinurd  heating  of  iiiuliu  «kli  witer  (Dubrvofai 
Cnwuhed  »our  feast  olio  ixidverts  iuulin  iuto  tugtr  (Boueku'ilBl). 

Prfparation.     From  Inverse  su^ttr.  When  10  grme.  invoree-auiifar 
intimately  wixed  with  6  gr^iB.  liydrato  of  lime  and  100  gnna.  wati 
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the  mass  whioli  iri  liquid  at  first,  snlidmus  after  a  certain  amoant  of 
agitatiort,  aud  yielUH,  by  Eftroiig  [ireBsure,  a  soluti(»n  of  the  Uruc-com- 
iwniiid  nrdexti-'i-glticose,  whiJe  the  soliil  rosiiluL^  wuHhed  and  dect:»m- 
lH)iHHl  with  oxalic  acid,  yiolds  kcvo-glucuKt;  (Dubninfuut).  Tbc  invt^-sc 
Hugur  ijccuri'injf  ut  fniilti,  may  be  dccLHiipoticd  in  like  matiiiur  (Bui^^uoti 
jy.  Atm.  Chim^FA^s.  CI,  270), 

The  iuvcrec  ingar  occttrring  iti  fruiU  (p,  240).  tnay  be  nbUined,  in  tUc  absence  ttf 
otlivi-  khids  of  suijar,  by-  neiitrjUiisirig  the  juice  witb  cluAi^  eiBponliBg  tbc  liJtiote, 
eilmujliug  the  reaiJue  witli  alcobol  gf  O'SS,  evapumliag  iht  iCjluliQU,  auii  debjilratiue 
tbc  ntidw  »t  1 10^.     f Buignet.) 

I*roper{i^,  Colourlet}.-^,  iiiicrystalliHablt!  Hyrii^  (Dubniufaut),  ainnr- 
jjIjous  ftoUd  m£ws  (Boucbardat) ;  uftL^r  hoatiu^  to  100°,  =  C^'ll^'U*". 
Aj*  Hwoot  a«  cauo  sug-ar.  Purgative  (nubriiufaut)-  Rotatorj*  power 
var>ing  with  the  temperature  [a]j^  — lOG"*  at  WC.;^  —7ii-3^ 
at  5d^C^=  — 53^  at  DirC,  (iJabrutifutif).  Tbe  leevo^roLnry  powor  of 
i-SnuUti.tugar  w:ii  found  hf  ^lyuch&nhit  (a  be  ut  leAst  three  tuon  JU  j^reat  as  that  of 
.lnTerie-Bug.tr,  AtiJ  lilievriis  Titririble  nf^cordiujr  to  tbe  temperature.  Dnbrunfiut 
[Tooarked  that  wLen  iimliu  (C'^H"'0'*',;il[0)  ii  buiieJ  with  ncicJa,  ibe  txjttwry  power 

~tv*  to  I  of  its  Dri^niiL  dinount»   wbeaiie  the  aktcuktiul  TAloeof  [a] j  for  iuuUQ> 

Tbe  suppn&itmn  that  liDTO-glucoM  niniy  be  converted  into  doitro -glucose  hj  boiling 
witb  acid^  or  hy  oiolecuUr  alicintivoi  haa  beeu  refuted  by  DubninfdUt. 

The  rotatory  power  of  inverse  ttwfar  likewise  varica  with  the  t<>m- 

porature  at*  WL*i]  a8  that  of  Itovo-j^-UieoMet  as  ubservGd  by  MitsclicrUch 
\\2\njtj,  Dlt*  04)  and  Vcat/^kc  {J.  pr,  Chfui,  2y,  .101)  ui  mvcrflo  Hu^p^-ar  riud 
•in  bono V.  Thti  nioluculur  rotatory  |>ower  of  inverse  a ug-ar  aimnuitH, 
lor  (:"ll"0»  to[a]js=  -28"  at  14^  0;  at  r>2"  it  iH  ouly  half  a:^ 
ilfrcat,  at  8G^  it  disapj-voaTii  altoj^ether,  aud  at  ati]l  higher  tempontiureii 
jttie  iiiverKL^  ^ug'ar  ljccniu<.'8  dextro-rotatory  (Dubruufaut).  Tite  molij- 
ilar  rotatory  [wiwcr,  which  for  C"li*H)"  at  15"*  C  is  {AJ  =.  ^  gO" 
screasesby  0-37''  for  each  decree  above  15^  and  ittcreasus  by  the  same 
amouul  for  each  degroo  below  (Buignet,  N.  Aun,  Chitn,  Phj/s.  Gl,  238). 
Inverse  aug'ar  heated  in  th*5  water-bath  ecmtaitiB,  ou  the  avcragi'j 
[fl9*97  p.  e.  Cm  G'07  H.,  atid  53'36  0-,  corresooiidjn^  to  the  formula 
;"11"0"  (Soubeiran,  jV,  J.  Pharm,  3,  357  ;  MitscberUch). 

Decompositions.  Lsevo-gUicose  wUen  bcatcd  yields  a  product 
fanalug-ous  to  tbc  glucoaa]i(p.  32U)  of  dcxtro-ghicose,  but  ujure  eii^ily 
WCOJTip*^ttible  (Gehti,  Compi*  rend.  r»l,  331  ;  ZeiUchr.  Vh.  Pharm,  4,  57). 
jFrobabiy  therefore  IttvohifUiii  (Kr.). —  Leevo-glucose  us  contact  willi 
\yttifit  nudergtX'-a  vinous  feniietit.vli'ui,  without  previoua  couvereiou  into 

another  kitld  of  SUj^r.  (Dtlbriiufaul).  — Tlio  Ather  reactioiw  of  Ijcvo^^Iucqm 
^luve  been  studied  only^  with  fniic-^ug&r  4;unt<iining  dex(ro>glucote  i  they  a^ree  witb  tban: 
if  deztnj'glucaBe^  On  tbe  bL-baviour  of  inrcrjo  jiug^r  «hea  he&tcd  with  wnter^  tr« 
253;  ndtb  acLdft  (p.  250  >  '"  ^inausferm^Dtatiau  (p.  274)i  in  kactnua  rermentaticMi 
■p,  270);  and Qibd- plwx*, — •[ .  \rheu  sodinm-amatgatu  Ih  added  to  au  aqueous 
ihiliou  of  cane-sugar,  inverted  by  thi?  actioa  of  dilute  sulphuHc  acid, 
[the  excess  of  acid  having;'  been  reniuved,  evolution  of  hydrogou  eutireJy 
^ceases  as  aoon  as  the  lii|uid  hatj  become  slightly  alkaline,  heat  iH  evoKid, 
and,  when  the  aijtion  tu  complete,  the  solutiuu  is  found  to  coutam  mau- 
uite,  (LiuMcmanw,  Autiy  pfntrut.  1^3i  130* — See  Mafinitt.)    ^, 

ComhinatioH,     With  Lime.  —^  Laevo-g-Iucoae  fornis  with  b*me  a  soluble 
%imc  eomiN^uud,  a(iiila^*.ju:s  to  that  Of  dextru  glucose^  wbich  absorbs 
VOL.  xv«  2 
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oxyg-cn  {nun  the  air  and  dtn'ompospa* —  A  second  conijimnul,  containii 
3  at,  lime  to  1  at.  la^vo-iLrln^^nspj  fciriiiH  Pjiarinjfly  Kolublc  iiju'p^sooI 
neoJlfs,  and  in  docompoBcd  l»y  water  whoii  i'S|»r»Ked  to  light  and 
the    whole    deliquescing  and    the   fiugar    uDdergoijig  deconn>o«il 
(Dubmnfixnt). 

On  the  belinviaur  of  inv^rte  sag&r  to  Iwd-oxide,  b»  page  2fl9*    Tlie  compontiilt^ 
fruit-sui^flp  obtflined  by  Soubeiran  (JV,  J.   Pharm.   9,  329)   were  cbUtncd  wUb  in** 
iiigar  ot  lioneVp  and  doubLleaa  belong  to  d£Xtra-glacoce<     iKr.) 

Lsevo-gflucoBe  ia  more  soluble  in  akohol  than  deitro-ghicofH*. 


Appemlir  to  La'vn-gbicose. 

Lfevolusan. 

G^Lis.     Compt.rend.  4ft,  1002;  CVtm.  Or^^r.  1859,  712;  ^^  /1«h,  C 

f^re  pflgc  217*  Caue-siig'ar  quickly  licatcd  ti>  IflO",  and  k^pl  in  (lii 
nitritcd  Rtitl<;  attliat  trmpi»ratni*o  for  a  mi)ilri*ate  timt!.  in  nniverlivl  iulo 
a  inixlurt*  oF  t()nal  uiinilnTH  of  utumB  of  licvoIiiHan  atfd  dt^xtr(t-*j,li 
tho  lfttt<?i'  of  wiiicli  iiiJiy  Ik!  I'ijnjoved  l>y  fcrim-ntalirm.  The  roiu 
!it[nid  (which  htiH  a  drxtrn-ratatiny  iH»wfr[a]y=  16"  fi*r  f'"ll"V'^) 
leavfR,  "\vhi'n  cvajHuatt'il,  a  ftyru(t,  wliit'li  d<H's  in>t  ci'ystalliyo  e\*en  wb'n 
kept  for  yoars,  but  coiitttins  Ituvoinsnit  [nirtly  uualtert'd,  partly  latta- 
murjihtippd. 

litvvnhisnu  tH  cnuvertrd  by  hoiJlng  n*itfer  and  by  dihlto  tiritti,  iulu  ft 
fiM'UKMitable  liifi^n-rf>tatnr^'  siigflr,  which  ix?ducL*s  Cupper-mthilion  ttjjd 
iu  jjrubably  identical  with  Ircvo-glacosu. 


Maltose. 

BlOT.     CompL  vfnS,  15.  710  j  42^  35L 
DUERrjfFAl  T.      j\*.   Ann,    Omn,  Phtfit,  21,    \1$%  J,  pr. 
abstr.  A('er*.  A'ty-iju,  Jahrttla\  \M7,  "DM. 


CArw,  42,  441i 


4 

i 


The  supir  prtnluced  from  ftJnrch-paiitc  by  tlio  iM'tii*n  4»f  malt 
diantasc  jt.  IN))  iw,  aconvlhi^  to  liubniiifauf,  dilJrivnt  fnun  ih"xtr»» 
coHc.     It  irt  tht*  lirst  U-nut-ntabk^  [iroduct  f«»ni)cd  fnnii  HtaV'  '  Uf 

thi?  uotinii  of  acidrt,  or  the   lnHt  fftmu'il  by  th<j  at'litm  of  ^.  l> 

BJKintaTIooilH    df'riiTil]f^fiiticm    {p.    i*l)    (DubruriflUlt);     Currin-Varr;    \A^. 
CAiyn.  i'Ayt.  €0,  .t^)  (wbo  Law^ver  did  not  ilrt^rminfi  iU  rtilatory  powfrV,  pnoM  adt 
jtcrcrivc  lliat  llie  Bupir  formcfl  with  tJi«ta«  riiffcrrd  iri  »r>j  rcfljx^'l  from  kV 
Tht"  UioU-L  Lilar  ixitabiry  |M>ivrr  of  »  HUj^iir  I'lrpurcd   by  -■ 
by  hi'iiting  start.h  iu  a  Tapiu'di  dlj^fwlii'  witti  -^^  nxulir  ariil  u, 
by  Bic*t  to  U*  r^Jj  =  l'L>0-G\     Accorditi-,'  to  Dubntufiiul,  lU»l 
vvHH  a  Jiiixturf  orinaltusv  mid  d'.'xtn>-^drir<i8C.    Thr  bu^^ar  from  n 
muTina  mrnti'rnodv*n  i«i;^"306  niiglitaisr>,  acctmling'to  Biot,  tK,*  ii^w 
to  IhU  brad. 
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Maltofln  irt  prepared  froni  stardi-pasto  by  tlio  action  of  malt  (flomo- 
wbftt  in  ll»o  mtinner  dr-scriljtd  ut  page  311),  and  purifi^id  with  alcr>liol, 
■ —  Forms  crystals  &iiailar  to  tboec  of  dcxtro-irlucoBe,  but  with  a  mnle- 
cular  rtitatflry  power  three  tinn^s  as  gteat*  and  not  stroiig;er  in  a 
recently  proj-mrt'd  sohition  than  after  the  lapse  of  sevcml  honrs. 
Hefic«  it  do(^  not  exhibit  tlie  bUrotatinn  of  dextrg-glucase  meDdoDed  at  page  3]-t<  — - 
It  expaijik  in  crystallising',  — It  is  coii verted  into  dextro-^h;m>so  by 
boiling-  with  dHuto  auJphurk  uckL  —  l^y  aqueous  alkalis  it  is  not  quite  so 
racily  alUn-ed  an  doxtro-o'Iutiose.  —  hy  fh-mcuUnkmit  yields  iie  ujuch 
alcohol  as  dt-'xtro-glncnst't  witliout  provions  con^'orston  into  that  sub- 
ptance,  Whon  a  mixture  of  doxtro-g-lucosc  and  inaltoeo  is  femi*'ntpd| 
'ly>th  kindt*  *if  fliigur  am  doeoni]>oflod  Hiionltaneongly,  not  one  before 
the  olhc't,  ^ —  Malt'^se  in  sunu-what  Ices  aolubW  in  akohol  than  d€xtro- 
,glucobC  (Camp.  Saussurc'a  ubaervaliaus,  p.  SOB).  (Uubrmifaut.) 


Maimitose. 


I 


[.Oorvp-Bksa\tiz.     Ann.  Pharrn,  118,  273. 

When  maunitc  ia  oxidjsod  under  the  influence  of  platinum  black, 

►r4irlHinic  nrid*  formic  acid,  mannitic  acid,  (0"jr*0"  Tid.  inf.)  an   unfcr- 

'tnetilablc  ftubsta!it'+;  and  a  fcniK-nfablo  sugar  Cinannitoftc)  arepr-iduced. 

h«»  last  of  tho*ie  substances,  which  has  not  been  obtained  in  the  sepa- 

,te  stale  is  distin^ibhed  from  dextro-glucose  by  the  fact  timt  it  docB 

[not  exhibit  any  molecular  rotatory  power,  even  in  conccntmtcd aqueous 

loiutioit. 

In  t.ho  preparation  of  mannitic  acid  by  leaving  a  moist  mixture  of 
1  pt.  mannite  and  2  pts.  plannmn-black  in  contact  with  the  air  at  a 
teiaperaturc  between  30°  and  A\}\  and  lixiviating  the  resulting  acid 
fitaB!}  with  water,  a  solution  is  formed  oontainhtg  manuitic  acid,  the 
tmfcrmentablo  substance,  and  mannitoftO;  and  on  procijiituthi^'-  the 
raaiinitic  acid  \^th  basic  acetate  of  lead,  and  treating^  the  lillrate  with 
hydrnsulphuiic  acid,  the  unfenncntablc  Bubstanco  and  the  mannitosi:; 
remain  in  the  flUercd  hipiid,  and  ate  obtained  by  evaporation  as  a 
mixtun*,  wliich,  however,  is  difficult  to  free  from  acetic  acid ;  hence,  to 
prepare'  the  latter  subetance,  it  it?  better  to  heat  the  aqueous  solntion  of 
the  acid  masB  with  earbonat**  of  lime,  liltor  when  the  neutralisation  is 
conipk'Us  and  precipitate  with  alcohol.  The  liquid  filtered  from  ].*re- 
cipitiited  niannilute  of  htne,  if  concentrated  to  a  t-ertain  extent,  further 
precipitated  with  alcohol^  and  then  conit»letely  cvaiiorated*  leaves  a 
yeliiiw  Byrup  which  cannot  be  made  to  crystallise,  even  afk-r  docolora* 
tioti  with  animal  charcoal,  but  if  evaporated  uj  vacuo,  and  finally  at 
lUO%  iifipearR  aa  aji  amnrphiuiw  |^uui. 

TbiK  ^um  may  be  regarded  aK  a  mixture  of  about  one-third  man- 
tiitoHC'und  two-thirdt*  of  au  unfermputable  8nbHtanceporha|»eindentical 
with  mntinitan.  Tlir  gum  contains  1,'^'Ofi  p.  c.  carbon,  fi-fl^  hydrogen,  and 
5U'02  oxy^'cn,  cniTPsiHmdiii.v''  (VThapM  t(»  the  formula  U"IlKl'',2C"U'K^i'" 
(calc,  42jir  C\,  7  i.i«ll.,  TjO-Io  t>.).  it  does  not  produce  the  IcaHt  drlVn;- 
tinn  of  the  ]>hine  of  (Ktlant^atioii,  even  in  cttnccntralcd  Rohitiou;  it 
CsJiibils  witli  Mtdisj  Avilli  cwj^nc  ojcii/c  and  potttsh^  with  hftsic  uitnUe  fif 
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biamuth^  atrbomtte  ^^"  Jt^ia,  and  Other  reagents,  the  same  behavv>af» 
i1extiv>gluaofle»  but  is  not  capaliie  of  uriitiiig- with  r^/tfnJf  ^/f  rufci*.. 
Its  oicohtjlic  solution  mixed  with  alcohclio  potasli  fomis  j  r'n-l!T4;i 
yel!ow  precipitate  containiug  11*27  p.  c.  potash,   oorres]  ■  lit 

lar inula  2C"H"0".K0.  —  The  quantity  of  carbonic  acid  ^  .  .  - . ^  U» 
viriuUH  fermentation  of  this  giuu— which  is  easily  set  ap — ae  weJl  u 
the  amount  of  potaesio-ciipric  tartrate  w}iich  it  is  capabl*^  '*f  *-"^tv-inp^ 
Hh^^^v8  that   it  must  contain  a  quantity  i)i  maunitodc,   ■  *  t" 

;^5'56  p.  c-  dcxtro-glucose.     If  the  majinitose  be  decoti.  'ff- 

int'iitatioii^  the  uufeimentable  eubwtanco  reniaine,  on  cv  .  a*« 

yrihiw-brown  neutral  varnish  liaving  a  fstint  taste,  stiiiH'i- 
mid  ill  alcohol,  inaoluhk'  in  ether,  and  emitting'  an  odour    /. 
when  burned,  (Oonip-BesaneK)* 


Appcmlh'  to  Dtxtro-^luco&t  and  tfie  Allied  Sugars, 

General  View  of  the  Glucosides. 


S»ccAatidfa  (Bertlielot),  (SaccherOffttttt  p,  30Q) 

vc'get-ahle  and  in  tlie  uulmai  klugdoia. 


Thoy  occur  both  in  tk 


F\n^mt}tion,    I^one  of  the  naturally  oecurrin^  g'lnortfiiHlf^p  har»  bocs 

pix'parcd  artifidally ;  but  Bertlujlot  1ms  obtained  ct»rn  HiiakigMi 

X*i  the  ghicosideB  (sets  Satefmnties^   p.  31C),  and    JL  ha*  «4k 

tAuied  from  phloretic  aoid  and  phlm'o^hicin  a  piitdnci   c^m  >  \^to 

phtoLxHin,  but  containing  the  proxiuiato  cotibtituents  in  •  j«- 

portionsi 

Laurent*!  i{«wi  on  the  coinpusilion   of  gtucoflidn*   m«    Citmftf.  r^m^f.  3b  UJ* 
^h,  UA;  ?k\Afi*i,  CAim,  Phy».  36.  350;  far  Dtlfa*  fonuultt^  i<e  ^.  Jmkrl.  Fi 

hfcompositioiiK.     The  resolntiou  uf  jsjliicoBrdes  intrv  p^lococM^,  or*< 
reaptMniinja:  pr<Kluet*  and  a  secjjnd  body^^  takeH  plaoe  for  the  notft 
\m  Ittiiliug  ivith  dilute  mmcmi  uads*     Or  it  i&  pmduwd  I'V  V       "   : 
^liiL'UHide  tvilli  aqueouB  altatis  i»r  ban^ia-iratfr.     In    thi- 
uoaitHiuig  to  Kochlcdcr  ( IVien.  AltitJ,  lift-.  21,  32),   crystu! 
is  isouieiiroos  obtained,  vi'lier«ae  the  docunjpc^siiiou  with 
inily  uncrvfilallisable  t:ujj;;ar,  - — Or  the  eeparation  is  (^ffecUii  at 
temf^raliiiv,   and  irt  prcaeiitv  of  watefi   by  uitnvg^-m.ufi  g^\ 
otvurriii|?  citbt-r  \i\  tin:  taamc*  plants  a*i  the   ^lucotiidff;,  i>r  in 

Kiiiulyiu  decotiiiKtst-fi  amypdalin  and  luauy  <»ther  Klncoriidi^d;  \  ^ 

dt'tHnn|H>sori  inyntnic   acid^   erythrozyni  decon)fH^f^>»   rubian. -^SoVP 
^^huMisides  are   likowiee  docomjx'iied  by  yeast  kud   by  sali\*m.    TW 
[►it'Juflfl  nf  (ht*  dtviinij)osition  are  often  further  aUcred  by  Uic  i 
1*1  the  nir  or  of  the  acideni|*loyed. 

For  the  A^Kjryi/iiH  of  the  deeom|K"sition-productrt   from  ibe 
jtiden,  UiH  hleder  (  MVr«.  Aknd.  Err,  1^4*  34)  gives  the  f<dluwiiij-  ml^l 
Till*  Huhb^tuuiv,  eontuined  in  a  Husk,  va  treated  with  dihit« 
mid !  the  ihksk  is  caniK'eted^  on   Iho  one  side  with  a  i,-*l...... 

ap)uirtiiuii»  (HI  the  ethei"  with  a  Llebit^'s  conden&in^  lube.     Th* 
lUiued  in   tlie  tlask  itt  dl&(»laccd  h,v  earbonic  acid,    nntl  thtf  fikik  » 
hi  the  Tvater-biith,  or,  if  neceesary,  in  a  ddohde  of 
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Kitlu  As  Bnnn  as  the  decompofiitiim  is  cnmfjlL'ti^,  tho  cniiieii^H  of  iho 
Rusk  nre  left  to  cool  in  a  strram  of  carbonic  acii^ ;  any  product  thnt 
may  have  Bfprimtcd  out  is  collected  ;  and  Uie  (iltTale  ccmtaining  llio 
pitgar,  hydrochloric  ncid,  and  ftomcthiicH  other  pohibli?  products  nC  tho 
decompofiitimi,  i^  mixed  with  pure  carbonato  of  k-ad,  the  rtdihliou  nf 
which  is  cimtiiuicd  as  long  as  effervescoiicc  eiiMiic?*,  after  T\'liicU  it. 
is  wartned  aitd  white  lead  (prepared  by  prceipitating  bn.sic  iicctalo 
of  lead  with  cnrb<inic  acid  fi^as,  and  washing')  la  added,  whereby 
briBie  chloride  of  lead  is  precifiitated.  The  precipitate  m  coUcctetl  on  it 
filter  and  carefQlly  washed;  moist  phonphate  rtf  Bih'er  irt  added  to  tli*; 
tiltrate  as  long  as  any  reaction  ensnes  between  ttii^  snlt  and  iho  dis- 
solved *'h!nmle  (jf  lead,  and  till  the  yellow  cnl«iur  of  the  pbosphute  of 
Hilver  remains  visible.  The  liijiiid  in  then  filtered;  any  t^ilver  that  niay 
be  dit^i^nived  in  the  filtrate  is  precipitated  with  a  very  flmall  f|uaiitity 
of  white  k'ad  J  the  liquid  is  heated  till  the  whiio  colo^ir  of  the  preci- 
pitate passcH  into  cream -colour,  then  cooled,  tiltered,  treated  with 
bydrosulphuric  acid,  and  (ilt<?red  again,  and  the  HUrale  is  cvapomted* 
t'olourle«s  flugar  then  R-inain*?,  hi  eiisr  wuch  sugnr  was  fornied  by  the 
decomposition  of  tlie  glucosides,  whilst  the  second  decompositioji- 
firoduct,  e\'en  if  originally  soluhlo  in  water,  ia  generally  rendered 
iimoliiblc  by  the  white  leiirt. 

The  distilled  lit^uid  obtained  hy  heaUng^  a  glucosidc  with  hydrrt- 
chloric  acid,  contaitiP,  trigether  with  hydrochltiric  acid*  any  volatile 
product  that  may  have  been  fomicd  in  the  decomposition*  It  ia  nen- 
tralii^ed  with  baryta  or  carbonate  of  baryta*  heated  to  decompose 
acid  carbonate  of  liurytuT  concentrated  l>y  cva]Hiration,  the  greater 
part  of  the  chloride  of'bannia  removed  by  eryetnl  ligation,  the  rest  by 
sulphate  of  silver,  and  the  filtrate  fiuther  examined. 


I 


j4«cu/mi  is  resolved,  by  heating  with  dilute  acidtij  into  Besculcliu 
Hnd  HUgar: 

C"H»0^   +   3HO   ^  2C"n*0«  +   2CWH'50'«.    CHocbledcp  &  Bcfcwarti  ) 

Zwenger  and  Dclfffi  give  other  formuJre, 

The  sugar  forms  crystals,  wfneh  melt  at  100',  are  sweeter  than 
grajie-tfugar,  and,  like  that  emb^tance,  reduce  potaeBb-eupric  tartnite. 
Ae^^ording  to  earlier  analyHey  hy  JUMthledcr  &  Schwartz  (HVr'H,  Alfitf, 
Jier,  10,  76),  tt  contains/  at  100'',  ^7'71  p.  C  carbon,  G*I>2  hydrogen, 
and  ^b''M  oxygen,  corresponding  to  the  formula  C^^rr-0",IIO;  accord- 
iig  to  their  more  recent  analytics  (H-Yt'w.  Ak'tid.  Her,  11,  334)j  it  con- 
fains,  at  100%  iO^iiOp,  c.  C,  T'38  11.,  and  52-12  0,  agreeing  with  the 
formula  CJl^O",     It  is  fermentable. 

Amt/f/tI(Uin^  in  contact  with  emnkin  and  water,  is  resolved  into 
sugar,  bitter-almond  oil,  and  hydrocyanic  acid : 

CWNH=70»  +  4110  =  2C^m'30i^  +  euro*  +  C'NH.    {Lifbig  St  WOhler,  1837-) 

The  BVigar  thna  produced  k  identical  in  every  respect  with  dextro- 
glucofte  (0.  tschmidt). 

Afiiin^  b<.>iled  with  dibits  nciils,  is  decompoped,  with  sepai'ation  i)f 
tiockti.     The  lit*. nit(\  freed  from  acid,  leaver,  on  cvuporatiott,  aisweetihli 
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^ 


synip,   ^vliicli,  wlion    boiled  with    pntUBSH)- cir  ' -  ■    <■-•»-  •  •    '^ •• 

ciipi'ttus  oxido,  Inil  dtioK  nut  ^ive  nff  lijf  itdniir 
diiea  not  ferment  in  tumtart  wiili  yc»twt,  c.inimt  i- 
imii  diirtioh'cs  but  partially  m  alculu*!,  *^itb  separuti* 

Von  PlaittfL  h  WHllflCe  catinot  ece  in   tltrso  results  tutj  rvUlrnnr  ui    u'  -  .     .,  t.< 

Uiereforfl  do  nut  rr;i?ai*d  npiin  ns,  n  ^L^l^^siIle4 

Arbtitin  {i^'^lV^O^*)y  buik'J  with  dilute  acttU,  or  ui  twitu^:  i*.:ij 
eraukin,    is    resolvt^d    into  liydrokujonc  (Kawa2icr*8   arciavuj)  a^ 

grapo-Bug-ar  (Kawalier)  ; 

QWijwou   4-   2H0  *=  C"I1*0^   +   C«U'*0»»-     (StreckerO 

The  sugar  forme  crystals  which  exliibit  tbe  prnpcrtScs  of  grrar^-^r»^ 
and  when  dialed  at  100°  or  in  vaciin,  cnntain  ;^ii-ill  p.  c.  r:irl'.,  " 
and  5G*31  ox.,  corrCBpcmdiiig  to  the  fut'iniila  0"11^*0^*  (KuumI. 
Akml  Ber.  9,  2113). 

Aritiein  (C""11°*0'*,  orC"!!^^")  in  dccompoaod  by  bcatiiig:  wjih  dilute 
&cidB,  with  Beparatirm  of  dark  iJockb  aud  forinatiou  of  a  Hohtflaucr 
whiott  rtidupca  cupnc  oxide  (Walx). 

hennjheiiciii  is  roBitlvcd  by  bniliiiyf  with  dilute  acidfl  or  aquA^nu 
Rikalie  (not  by  emulfiin),  tuto  beuzoic  add)  stLlicyloust  at»d,  aad  grafie- 
fiugar ; 

C^'H'^Oi*   +   4110  *  C"H«0'   +  C"I1H)<  4   CHRO"      (Piru,) 

Bnfomn  m  roflolvcd,  by  boiling  with  dilute  acidst  into  bryoctlio, 
hydrobiyotin,  andEiig-ur; 

CWH^CP  +  4H0  =  C«H»0"   +  C^RVQm  ^  C>*H»*0»"*    (Wab.) 

Caincm  (C"n"0")  is  resolvod,  in  like  manner^  into  cbloGOccaio 
and  sugiu*  (Rochlcdor  c^  Illasiwotz). 

Chiiin^  boiled  for  12  honiia,  or  buiGfcr,  witli  a  mixture  *if  1  vi»L  oil  <c 
■vitriol  and  4  vol.  wator,  is  rnsolvcd,  with  cvobititm  of  axunKiuia,  iuU 
ttmnrphons  BUg'iir  and  a  st>cond  body  n<it  yet  ia<jliilvd.  Pni'hii|JH  iii  Uiilj 
manner : 

C"NH"0*2  +  4HO  -  C"H^'0"  -^  C«NU^C>«.    (StUeltr.) 

The  Biigar  ib  fcrmpntable,   and  rctluces  cnprio  iartmtc  {Bertbclotij 
Compt.  rt^tih  47,  230)» 

Cohqfuthin  \s  rosolvod,  by  l>oiling'  with  dilute  acidity  Into  ooJ^ 
cyiitholin  and  sugar: 

Omvallann  is  dcconi|Mj&C!d  in  liko  rnauoar  into  couvalkrfitift 
Bugar  £ 

2C«B«U"   +   2H0  -  2C3»n*0«   t   C'H'^".     (W»U.) 

ConvaUamuiin  yields  tuidor  the  eainu  circumtitancoo«  ooti 
and  Bugitr : 

C'«H"0-'  =   C^IPO""   +    4C^-U"0i=   ^   2UO.     (WaIs.> 

Convotvulm  and  Coniw/n^/jc  <kv/  aro  resolved^  by  oil  of  v^lriol  « 
alcoholic  hydrixrldoric  jici<J,  iht!  fMnnrr  wilTi  Msmujitiuii  of  5  at^  tb^* 
laitoriof  2  at.  watvr,  into  L*t»nvL>lviiliiiol  undciu^r: 


« 
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C«Hao»  +   81IO  =  C»H»07  +   3C'-II"0".    (W.  Mayer,  Kjiy»er.) 
ConrolvuHc  acid. 

Convolmilin-sugar, — When  Kayscr  (Ann.  Pharm.  51,  98)  dccom- 
'posed  coiivolvuliu  by  passing  hydrochloric  acid  gas  into  the  alcoholic 
solution,  and,  after  leaving  the  mixture  to  itself  for  10  days,  extracted 
the  resulting  convolvulinol  with  ether,  there  remained  an  acid  rnjuid, 
which  was  neutralised  with  carbonate  of  lead,  filtered  and  evaporated. 
From  the  residue,  absolute  alcohol  extracted  a  sticky  translucent 
Bweetish  mass,  whicli  reduced  cupric  oxide,  yielded  cn'stals  when 
brought  into  contact  with  common  salt,  fermented  with  yeast,  and 
exhaled  the  odour  of  su^ar  when  burnt  on  platiinim-foil.  —  Mayer, 
after  dccom[X)sing  convoTvulic  acid  with  dilute  sulphuric  acid,  and 
remoring  the  convolvulinol,  saturated  the  liquid  with  carbonate  of 
lead,  treated  the  filtrate  with  sulphuretted  hydrorai,  evaporated  it  to 
y^,  removed  tlio  separated  convolvulin  by  agitation  with  ether, 
evaporated  further,  and  thus  obtained  a  brown  sweetish  synip,  which 
behaved  like  grape-sugar,  when  burnt,  also  with  an  alkaline  cupric 
solution,  with  bile,  with  sulphuric  acid,  with  water,  and  with  alcoliol 
whether  aqueous  or  absolute,  but  did  not  form  a  crystaUine  compound 
with  common  salt,  and  could  not  its(?lf  be  made  to  cryHtallise.  This 
syrup  mixed  in  alcoholic  solution  with  an  alcoliolic  solution  of  baryta 
not  in  excess,  formed  a  precipitate  composed  like  monogluctJsate  of 
baryta  (p.  328).     (Mayer,  Ann.  Pharm.  88,  138). 

Crocin  is  resolved  by  dilute  acids  into  crocctin  and  crocin-sugar ; 

C»H«(y»,iHO  ^    4iHO  «  C^H^^O"   +  2C'-HW0» 

Crocin-s\igfir,  obtahied  by  decomi)08ing  crocin  in  the  manner 
described  above,  is  easily  crj'stallisable,  sweet,  and  reduces  from 
potassio-cupric  tartrate,  half  as  mucli  cuprous  oxide  as  dcxtro-glucoso 
(Rochleder  &  L.  Mayer,  Wkn.  Akad,  Per,  29,  G). 

Cyclamin  solidifies  when  heated  with  aqueous  hydrochloric  acid, 
with  fonnation  of  sugar  and  separation  of  a  second  product.  (Do 
Luca.) 

Daphnin  is  resolved  by  boiUng  with  dilute  acids,  into  daphnctin  and 
sugar : 

CMH«0»  +   4110  -  C»H"0«  +  2C»=H«0».     (Zwenger.) 

Datisciuy  treated  in  the  same  manner,  yields  datiscetin  and  sugar : 

CVtR^Cfi*  «   C»Hi'OW  +  C>21Ii20'%     (StcnhoMc.) 

The  sugar  is  obtained  by  evaporation,  after  removal  of  the  datis- 
cetin and  the  sulphuric  acid,  as  a  sweet  syrup,  which  sohdifies  in  the 
Bcmi-crystaUine  form  after  standing  for  some  time,  and  reduces 
potassio-cupric  tartrate  at  100°  (Stenhousc,  Ann.  Pharm,  98,  171). 

Walz's  Digitalin  is  resolved  by  boiling  with  dilute  sulphuric  acid, 
into  digitaliretin,  paradigitaletin  and  sugar.  Walz  supposes  the  re- 
action to  consist  of  two  stages :  a.  Resolution  of  digitaUn  into 
digitaletin  and  sugar : 

C^II^^O^  +  2nO  =  C^Ml=sO"  +   C»2Hi20« 

6.  Further  decomposition  of  the  digitaletin,  i>artly,  with  abstraction 
of  4  at.  HO,  hito  iJanvdigitalothi,  partly  into  digitaliretin  and  sugar : 
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CAXBO-fiTBRAtmS  C^H'Oe. 


Wftl^c  digitftletmdeoflmiMMd  W  dilate  Adds  rieldA  the  prodootodboif 

vycti  AffPT  from  Wftlz'a  coropcmnd  in  eonipomtiQii  and  |»opertie»,  «e 
loolved  bir  fiiltste  Adds  into  digiUliretin  (-whicb  hawivtt  it  mn  the 
B  Waiz's)  »&d  STig^ar.     Deoompoettioo  of  digfUdiB  3 


C^<fl«0*  +  4HO  -  C^H*0»  ^-  «C*«H«>0"-     ( 


f:atjCTd^acKf(C*'EP^:  £rdakuin)i«,  Aocordhi^to  W^Sdifluifia 
/'AoTH.  93,  S8)  A  glucoeide,  which  is  decotnpo&ed  by  ^kil  of  ritri 
euaothaoG  and  engar*     Auuuiduig'  to  EMmann.  tLp  products  t  ... 
in    this  reACtion  are    eiuc^nthockiG    And    ham:  acid  (inJ  ait 

C*«H'0",S0^^PIO>;  on  the  other  band,  craanth..  „  . .  deoommtd  ly 
heat  ^'ields  enxanthone  Cn*^",  carbonic  acid  and  watrr.  Tfc«  ktkr 
decoKipostioDy  aawdlfts  the  formalie  of  coxanthic  acid  and  ran»- 
thoD^  is  ipooiwMitent  with  Sdunid**  suppasitioD ;  DovotbdcH 
Erdottiiii's  hanathiotiic  acid  bears  sooie  r&aemhlancc  t«}  stdphamldafe 
acid  and  other  oonipoaads  of  like  nature.    (Kr.) 

/Wkchi  heated  with  adds  jields  fiaxetiii  aitd  crystallisat^  eagvi 

C^n»0«  +  CHO  -=  CB«Oi»  4-  SC«HBOi>.     (RmUbJw.) 

GnUo-tatmim  l»  resolvod  bj  hoQiiig  wkh  ft<Hds  into  galBc 
glB0OBi>: 


C?«H30M  -¥  8HO  ^  3C<a«OM  -f  C^^HOOB.    (SiMhar.) 


For 


imdBaiy  »e  fillo-ttifflhi.  —  The  sugar 

Ml  of  dextni-gliicofle.  (Strecker,  ^iw. 


the  rau^tioQS  and  oonipoectkMi  of 

90,  531,) 

By  beating  50  grin.  gsllat^LDiun  with  50  grni,  oil  of  vitriol  and  450  imL 
wnter  to  90"  for  three  dATS,  and  filtoring-  off  the  galbc  acid,  a  &A 
sacvbarioe  eoIiitii>n  U  obtained,  whicb  when  tieutraluied  with  carbooite 
of  lead,  inixed  with  a  sJigbt  ex(^s»  of  nentnd  acetate  of  lead^  cooefli- 
tratcd,  freed  from  lead  )^  f  ulphxiretted  lijrdri'geD  and  deoolorioerf )? 
aniiDftl  charcoai,  agreea  perfectly  with  grajpo-stigar  in  rc»ialor)'  pTirrr. 
fennentation  and  r^BCtif>n  with  potagaio-cupric  tartrato.  (Buignet,  >. 
Ann.  Ckm,  P^  €U  ^87.) 

The  io^ne-coinpound  of  a  t jumin  oocurring  in  fcwoct  froita  Sb  lilcnriv 
decomposed,  with  fomtatiou  of  dcxtro-gttico8<.v  by  bottiiig  witb  <Brtr 
Bulphiiric  acid.     (Bui^ot.) 

Gttatia,  —  When  istngbiaa  i»  boik^  for  some  dnyB  with  ifilstK 
sulphuric  acid,  sulphate  of  ammonia  \»  formed  together  with  a  fc- 
mcntubb  sugar*  (Gerhardt,  Traiit  \,  5<>9).  JTyalizic  cartflaK*  ^ 
ri1>-cartilage,  h^iilod  with  hydiochloric  acid,  yifld  lai^gc  quantitiet  U 
glucose'  (FlJieher  it  Btklekcr,  Ann.  Pharm,  117,  Ul). 

GMularimj  b'nM  ^itli  ditut«  saljihunc  acid,  rielda  tflobulantin 
(part  of  which  chunges  into  paraglubuloretiii  C^H^H)*  ^  39j)aBd 
eiigar: 


m^ 


Gi^ifrrhuui  is 
hydnx'-hloric   aoiil> 


moliredv  when  ita  ■qneofis  ftolotion  in  boOcd  irit^ 
into  glycyrrctin   and  gbtoosc       PerluL^w  in  Om 


nj.iTmc". 


cm»o '  +  tuo  -  c*'a»o'  ♦  cnieow, 
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The  uncryMnlllsfililc   BXig^iv  rxliiMU   ilic   djJirnek^rs  of    grape-sugar 

(GoiUfl-B<'fianCK).      Rotatury  row«  not  determined, 

Gruthhn    Ls  resolved,  by  hoilin^^  with   dilute  sulphuric  acid,  into 
[graltrtletin,  ^p^tiolarutiii  and  sugar: 

GrBtbtetta.       GrntiolaretJn. 

[<7ra/io*i/j7i  in  contact  wUIi  aqueous  acida  or  alkalis  is  resolved  into 
Llioaolctin  and  eugjir: 

2C*«H«0**  =  2C«H"Oi7  +  C"H'*0'*  +  4HO. 

'be  p'fftmokim  tijus  formed  is  further  roBolved  by  biulijig-  into  liydio- 
itkiStdaretin  aitd  gugar; 

'(irt  of  the  bjdmgTatinsinlerotin  ia  fi^rther  convertt^d,  with  eUminatlvu 
►f  2  at,  water,  iulij  ^natioaoleretm,  C^H'^OV    (\\^*Ik.) 

Htliutithk  ffci'd.  This  nnmo  is  applied  by  LudwijG^  &  Kromayer 
[y.  JJr.  Afc/i.  [}\}^  U  iiiid  28&)  to  a  BubetaDcc,  obtained  from  theecedof 
the  Bunliowor  {Helianthns  (mnuuA\  which  is  insoluble  in  cold  wiiter  and 
alcohol,  not  formontnhlc,  and  reducea  potassio-cupric  tartrtite  only 
iftiT  boiling  with  aeidn. 

Hfiicin  heati'd  with  acids  or  alkalis,  or  in  contact  with  eniulBin  or 
m»t,  is  reeolvcd  into  Balicyloiie  acid  (xii,  235)  and  dextro-glucoBe : 

C»H'<'0"   +   2HO  =  Ci*H»0*  ^    C'^H^^O",    (Pifi».)) 

The  complete  identity  of  this  sugar  with  dextro-pjlncofle  is  shown 
[by  SchinidtV  expentncntfl  on  Ha!idn -sugar. —  ChhrhdU-in  (C"C1I1^*0") 
!xfiibitK    a    Hunilar    reaction,    yieldiofr,     howcvei',    cbloro-etdieylouti 
[xii,  294)  instead  of  HiilicylouB  acid.     (l*iriii.) 

Jhh'co'idin  IB  resolved  by  emulain  into  saligeuiu,  ealicylous  acid  aud 
glucose : 

C«H^CP*  +  4HO  =  C^'H^O*   +  C'*H«0*  +  2C«H"0«.    (Piri^i.) 

JndJenn  is  resolved  by  acids  or  alkaliB,  tudtconm  by  acids,  into  indi- 
fluciu  (p.  302)  aud  other  products.     (Schunck.)     Seelndican. 

Jahippm  ill  contact  with  diluto  mineral  acids  is  rcBolved  in  jalap- 
rijiol  and  Hiigar : 

C«II«0«  +    IIHO  =  C^iPiQ?  +  3Ctm«0W. 

Jttluppic  (tcitlj  which  contains  3  at,  water  niore^  is  decomposed  in  like 
inner,  with  asRumption  r*r  8  lit*  water*     (AV,  Mayer.) 
Kworin  is  resMlved  by  alcoboHo  hydroeldoric  acid  into  kinovic  acid 

id  kiiioviu-siigiir: 


CMH^'^O**  +   2H0  =^   C^^HS'O®  +   C«H'=0^^4     (Mlasiweti.) 


I  pit 
fCinovin'Sv^ar  is  obtained  from  the  alcohol  containing  hydrochloric 
^id  after  separatiow  of  the  kuiovic  acid,  cither  by  Kochleder*H 
hicthod  (p.  S4t>),  or  aa  follows  :  The  liquid  is  ceutndisod  wilh  anhy- 
flroufl  cavbonate  of  snda  (nr  carltonate  of  lead),  and  filtered;  tlie  pre- 
ci}»itat*' waelied  wilh  a  fciuall  ijunntity  of  etixmg  nlcohol ;  the  alcohol 
Uibtdlcd  offj  and  the  remaining  liquid  L'VU|*oratt'd  to  dryncaH  over  tho 
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The  pariditi  thns  prodncod  is  resolved,  by  boiling  with  alargcr'quintity 
of  dilute  sulphuric  acid  (  ?  ),  into  paridol  and  sugar : 

C"H«0=s   +   2HO  =  C5*H«0«   +   C»-H'-0".     (Wall.) 

Philip-in  is  resolved  by  boiling  witli  dilute  hydrochloric  acid  into 
phttygtiuin  and  grape-sugar ;  by  lactous  fermentation,  hito  philygenin 
and  the  products  of  the  decomposition  of  grape-sugar: 

CMH"0»  +   2H0   =  C^H-^^O"   +   C>-H'-Oi-.     (Bertagnini.) 

From  the  solution  freed  from  philygenin  and  hydrochloric  acid  (by  car- 
bonate of  lead),  the  sugar  crystallises,  after  evaporation  and  re-solution 
in  alcohol,  in  warty  masses  exhibiting  the  properties  of  grape-sugar. 
(Bertagnini,  Ann.  Pharm,  92,  110.) 

Pklorhizin  is  decomposed  by  dilute  acids,  not  by  cmulsin,  yielding 
phloretin  and  sugar  (Stas) : 

C«H«0»  +  2HO  «  C»II"OW  +  C'-H«0«.     (Strecker.) 

Phloretin  boiled  with  alkalis  is  resolved  into  phlorctic  add  (xiii,  308) 
and  pliloroglucin  (p.  60) : 

C»H"OW  +   2110  ^  C«Hi*»0'  +  C^H^O*.    (Hlwiwetz.) 

Fblorhizin-sugar  is  difficult  to  crystallise,  and  exhibits  the  proper- 
ties and  composition  of  crystallisable  grape-sugar.  (Stas,  Ann,  Pharm. 
30,  200.)  It  reduces  the  same  quantity  of  cupric  oxido  as  dcxtro-glu- 
C08C.  (Roser,  Ann,  Pharm.  74,  178.) 

Pimpicrin  splits  up  into  ericiuol  and  sugar  when  its  aqueous  solu- 
tion is  heated  with  acids: 

C«H*>02»  +  4H0  -  C»H>«0»  +   2C"H«0".    (KawaUer.) 

Ericolin  treated  with  dilute  acids  yields  the  same  products  in  other 
proportions : 

C»H»0*»  +   9H0  =  C^II^O^  +   4C>-H'=0«.    (Rochleler  &  Schwari.) 

TIic  sugar  produced  from  pinipicriu  is  rendered  uncrystalhsablc  by 
the  foreign  substances  contained  hi  it ;  at  1U0°  it  becomes  soft ;  at  com- 
mon temperature  it  is  solid  and  brittle,  and  is  easily  reduced  to  a 
yellowifih  powder  containing  2  p.  c,  ash,  and  after  deduction  of  this, 
39'OC  p.  c.  C,  6*62  II.,  and  5i*o2  0.,  correBi>onding  approximately  to 
the  formula  0"H»H)'».  (Kawaher,  Wim,  Akad.  Ber.  11,  852.) 

PopuUn,  when  boiled  with  dilute  acids,  splits  up  into  benzoic  acid, 
saliretiu  and  glucose  (Piria) : 

C«HnOW  +  2H0  «  C"irO^   +   C^II^O^  +   C'=H>-0« 

Prophetin  is  decomposed  by  ebullition  with  hydrochloric  acid  into 
propheretin  and  sugar : 

C«H3^0i'  -=  C"H*^0''  +   iC'ni'20'2.     (Wal2.) 

Quercitrin  is  decomposed  by  dilute  sulphuric  acid  into  quercetin  and 
qacrcitrin-sugar  (Rigaud): 

C^H^O"  +   4H0   =  CnV'O^  +    2C'-n'-0'=.    (Hlasiwetz.) 

Quercctm   is    further   decomjwsed   by  boiling  with   potanh-le^  \vd.Q 
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queveelio  odd  and  plilorogTucin  (p.  G5),  (Illaeiwrtz.)  The  Fame  piT>- 
(luo(8  aio  ulitaiiied,  Init  in  different  piv tpoi'tions  hy  the  dccompoBiiion 
of  Aijffia-qitetc^m : 

C&^UXQH  ^  4HO  =.  C«H«0«  +   2C"n^0*.    (HlwiweU.) 

Qtitrdtrui-stifjar  h  nbtaiued  as  a  ligbt-ydlow  symp^  -winch  £tnUdiA«ft 
III  i\  t'ryHtalliric  mass  on  ^landing  for  a  few  days  t>ver  Huljibiiric  ackl 
l>y  fiUirriug^  oft"  the  qnerceliji,  soparaling;  llir  Hiilphiu'ic  add  by  or- 
bonate  of  baiyta,  evaporating  ou  the  wntcr-batli,  deccdorisini;^  witij 
animal  charcoal,  and  again  evaporating.  It  hae  a  Hwccter  taste  tb*n 
dextro-glucose.  Dvvh  not  rotate  the  pUuie  of  pularipation*  Dried  in 
vacuo,  it  contaiiiB  34 '78  p-  c,  C.,  7'24  II.,  and  57'08  O,,  coiTe8j:)Oiidinp 
to  the  formula  C»=IX"0",3U0  (calc.  ;  34;G5  p.  c.  C,  lAl  H.)  When 
warmed  witli  ixitassio-cupric  tartrate,  it  immediately  rcdufx^  the  same 
qnaiitity  of  cuprous  oxide  as  would  be  reduced  by  dextro-glucofa?, 
(Kigaati  Ann,  Phnrm,  DO,  19:*,} 

*?i.:hunck'f)  Jivbififiic  rtcnJsphts  up  intoatisMirin  and  sngar  whcu  boiled 
with  dilute  sulphuric  add,  i)r  with  aquenus  alkahs,  or  by  crmta^U  mth 
water  and  erythrozj-m.  C"I1*0"  +  5110  =  2C"n*0*  (AlinriD.incori. 
in^  to*=chninck;  *feft  si*.  137)  +  2C'^IPH)".  — Rocbledcr's  Ihiherfffhric  adsf, 
C"!!'^)^'  or  (;**li"'0=',  perhaps  identical  with  the  last  substance,  yioUf 
thr;  same  products  when  heated  with  hydrnchloric  acid.     C^lrtl*^ 

ac^iiw  +  c'WH)^*  +  lono,  or  c"H«o"  =  ac^iiK)*  +  u  c"ir*o" 

+  3H0.  (RocIdeder») 

In  tile  eumi^Heated  deeompnaition  of  Sclninck'H  Huhifrrt  l»y  the  smno 
reagcutH  and  by  chlorine,  sugar  i«  obtained  together  with  ^Tihfiin. 
other  bodies.  Rnhiht/fh-an  and  Ruhnkhtfib'tm  behave  in  the  Hame  way. 
(Schunck.) 

tSnlicin  h  decomposed  into  &alig€nln  (xii,  233)  and  glucoso  by  coo- 
t^tct  with  emultiin  : 

C?«H'W<  +   2HO  «  C'^H-O*   +   C"H"0''.    (Pinft.) 

The  eugar  is  in  every  rcf^pect  identical  with  destru-glnco&c.  (Schmidt.) 
liy  boiling  with  dilute  acidSj  ^aliretht  is  ^ibtained  in  place  of  i«aligtt)iD 
(xii,  2a2).  (Piria.) 

Hopouifi  isdocomposed  into  sajingeniu  and  eaponin-eugarorglnooflCV 
when  boiled  with  dilute  acidB.  (Overbfck;  Kochlcdor  &  Srhwan,  «< 
p.  54.)^  See  Sapnnin  for  the  conjectursl  «ouatinti  of  (lecrnrapofitifjnj  SeiiegUi 
(iaoaieric  witli  Bni>onin,  according  to  Buliey)  yields,  l>esijde8  sapof^fun* ft 
Bubstance  wltich  reduces  potastiio-cupric  tartrate.  (Bolh*y,) 

Siiponln^a^ffftir  reniainH  m  solutitiu  after  the  sa|)ogt'nin  has  Ik^d 
filtered  off,  the  ai;id  removed  hy  caihonate  or  oxide  i»f  lend,  and  ibr 
excesti  of  lead  by  hydroHulphuhcacid  ;  and,  l>y  tveatnu-iit  with  aaiindl 
charcoal  and  evaporation,  is  obtained  a8  a  tastelo»«,  yfllowi**!!  brow-ii 
reeidae,  easily  sohible  in  water.  (Rochleder  &  Scbwarx,  irirn.  M^vi. 
Ber.  1],  arSD,)— Wlieii  saiKudn  Ih  dectimpoeed  with  djlui*^  i;iil|^i!irit' 
acid,  gbiwae  n^maiuB  in  flohitinri  after  removal  of  the  exc^H!«  i<t  Bt-id, 
audniav  Ik>  obtuiuod  crystallised  by  eva|Rmi.tioH,  It  has  a  swt'trC  lAtftm 
&Dd  redaccH  an  alkaline  solution  of  cupne  oxide  iu  Ibe  cold,  tDvortiMl^ 
N.  /tr.  Ar\h.  77,  135.)  Roilcy  <lid  not  Rueceed  in  detem*iinag  saponin* 
Hiigiir  (by  meana  of  an  alkidiiic^.rthittoii  of  cuprlcoxid*' }),  {Aun,  iHtiwm. 
Hi,  120.)  (Vnwfurd  abluineil  gum,  but  no  sugar,  from  HH|«iQirit  hy 
incftUB   of   dilute  sulplmric  acid.    {l%unn.  VitrtrfJ.  tJ,  :S6K)— ^;t{Mllltll• 
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dried  at  100^  contains,   according   to  Uochleder  ik  Schwarz, 
4!^  p.  c,  C,   C'55  n,,  and  51*46  0.,  corresponding  to  the  foimida 

Hnwimofif/'resiii.  (C^H^^O*')  and  sScafntnomc  <jCf\l  (C"ri"0«3nO)  split 
up  into  scainmonolic  acid  and  sugar  when  Loiled  with  diluto  Jwrids  (or 
itli  baryta-water) : 


lAke  jalaijjii(p.  B-lo),  tliovoftirc,  but  witJ)  the  difference  lliat,  instead  of 
the  product  corresponding  to  jalapiJiuuI  (which  is  converted  by  strong 
liasca  into  jalappic  aoid),  a  pi'0(3uct  cniitiyuing  1  at-  water  Icea  \& 
formed.  (Spil-gatk.  — On  Ihe  (higlily  probable)  identity  of  scouiniony- resin  with 
JA]ttppin«  tee  Lbe  coinpoutid&  witli  3'J  aC.  corboD.) 

The  sugar  refnaiu«  in  solution  after  separation  of  the  Bcammonolic 
d  sulphiu'ic  acids,  and  can  he  obtained  in  ewcet-tasting  laminro 
rouped  in  caulJiIower-liki>  shapes,  Avliich  bohave  like  glucose  with 
Rulphiito  of  copfjer  and  [TOtuBh-lcy,  when  heatedj  and  when  fermented, 
(Spirgatis,  Ami,  Phatm.  llij,  OOfj.) 

SmiUicin  ih  slowly  di;cotni>o£ed  when  boiled  with  hydi'ix;Idoric  acid, 
with  Reparation  of  a  jelly  and  formation  of  eitgnr.  (0.  Omelinj  DelffK, 
Wolz.) 

Solttmit  sphts  up  into  Bolaiiitlin  and  glucoBe,  when  boiled  with  dilute 
actdt; : 

C«N'H7°0*^  +  6HO   -  C^NH*^^'  ^-  3C^-U'=0"_     (Zwenger  &  Kind,  O.  Gmelin.) 


The  sugar  crytallifies  well,  aJiJ  iiosat^ssc-s  the  reactions  and  com- 
ofutiong  of  dextro-glucofle,  (Zwengcr  &  Kind,  A7m.  Phurm,  118,  149.) 
tlAtory  power  not  determined. 

Tftujta  is  decompoacd,  by  heating  ite  alcoholic  »olutiou  with  dilute 
;ids^  into  Ihujelin  and  sugar; 


^V  C^-IPO^   +   4110   =  Ci»I{«»0^6   +    C>*Hi-0'3< 

Wben  it  is  heated  for  a  shoi'ter  time,  tliujinenin  C*K'K)"  may  also  be 
formed  in  place  of  the  thujutin.  —  Thujin,  heated  with  baryta-water, 
I      yields  thujetic  acid  and  augar: 

^m  c«H^O^   +    HO  =   C-*H'^0'^   +   CWH»^0^3.     (^^cliledw  &  Kuwalier.) 


I 


When  thnjin  hae  been  docoraposed  by  acidn,  the  sugar  rcrnahis  in 
iolation  after  removal  uf  the  tliujetin  and  Hulphnric  acid  (by  earbonatf 
of  barvta)^  and,  by  eviiporatlon  and  ilrying  at  KlU'^,  is  oliiaiurd  as  a 
colourless  maaB,  which  is  easily  reduced  to  a  wldtc  powder  wheu  col<i, 
ud  contains  3y'83  p.  c*  ('.,  and  C*81  H,,  coiTesponding  to  the  formula 
'*H"0** ;  its  aqueous  solution  does  not  cryatallise  even  after  standing 
or  several  inoathn ;  it  reduces  the  name  quantity  of  cupric  oxide  as 
dextro-glueosc*  Tiie  sweet  sugar  of  the  same  composition,  produccil 
by  the  action  of  baryta-water,  solidifies  {after  reuiovat  of  the  baryta  liy 
(Ulule  Bulphuric  aciil,  of  the  exccsa  of  snlpliuric  acid  by  baflic  acetate 
of  lead*  and  of  the  lead  by  bydrosu!phuric  acid)  to  a  cryetallhie  masK 
when  its  solution  iu  allowed  io  stand  a  short  time  after  evaporatimi 
on  the  water-bath,  (Kocbleder  &  Kawalier,  Wien.  AkutL  Ber.  29,  12,) 

Xaitthorhamnin  is  decoaipoaed  iuto  rhamnetin  and  sugar  by  boiling 
with  dilute  acids: 


ZiiO 


cahbo-hydbates  c»u«o". 


Sorbite, 
C^^ni^O"  or  C^IPC*. 

Fklouke,  Comjjt  rend.  34,  377;  A^  Aim.  Chinu  Pht/s,  35,  222  ;  X.  J. 
Phttrtn.  21,  321  ;  Ann,  P/ntrtn,  63*  47;  J.  pr,  Cltaa.  50,  21 ;  I*hnm, 
Ccutr.  1652,  '/b7' 

Sorlift  txiits  in  ripemoubtain-aBb  bcrne^,  tlie  fmitof  5ar£uf  Aueuparis.  (AioHf- 
BucA,  Till,  PhytiiCh^iH,  17.)  Djscbl  (jV.  f?*'^ej'/.  3, -l")  did  not  sujji^redl  in  ubuininj 
crystJili  of  sorbite  frfiin  the  javce  of  freab  muuntain-n^h  bfTrif^r  but  found  insteul  in 
dmorpboua,  uufcnneatiible  sugar  (B7KbrB  amorpA^ut  torbin),  which  diB»olT«d  m^\y 
in  iikofaol* 

Preparation.  Thccxprcesscd  jtiiccof  mountain-ash  lierrirff,  .^^tluTi'd 
tOTvardstljc'omlof  Soptenibcr,  prfiducca dcpxistta  and  \.  s  wlun 

left  to  itsolf  for  J^  <ir  14  moiitliw,  and  at  lastl.HV'u  r  :iuii:». 

Tho  ck'fir  Lkjuii]  i^  dfcaiitcd  and  ovajwratcd  to  a  tliicfc  Byni|i.  -- 
ykddrt  roiK^atcd  crnps  uf  crj'stalH,  Avhioli  arc  tibtaiiictl  jjiirc  l_-y  tu     . 
tallisitions  vnih  Uelj)  uf  auiuial  uharcoaL 

Properties.  Col*»tirlofis,  tmnapai-ent,  liard  crygtuls}  belong  ij^  to 
the  rlioiiihic  or  right  prumiatic  system.  F'ig.  53  ■without  i  and  a,  libnru- 
bic  piif^m  f/t  wht»»u  t-dg-t-s  are  ijcrpcudiculurly  truijcatt.'d  by  i*  lUnl  »< : 
fiutbcr  the  ri^^'lit  Icmiimil  fuocf;  Ijctwccu  t  und  tn  (hp  ui^i] 
]H'i8!iMi,  aud  bt'lWL'CU  ^  and  m  u  second  rhombic  |^*nHm  y,  —  // : 
j*=142''  53'  (ubs,);  «;w  uvt*r  f  =  141°  IT  (obs.);  hih  uvm  t:i~ 
S^*"  4a'  (calc);  i/:;V  over  m  =  37'  7'  (calc),  ==  iWr  l>C*  (idw.);  v:/'  = 
1G1^2G'  (culc.)j  v::»=^in8^  3;j'  (culr.),  =  10»'  10'  (nbs,);  i':j  = 
104"  20'  (ubB.);  »*:i  =  li>0"  35'  (cak,);  t4:wi  =  lur  24'  (cakC);  y:* 
=  UG''  4'  (calc.)»  =  ^JG''  2*2'  (obsO  (licrllidot,  JV.  jl«fl,  6V»wi.  />%.  3i. 
222). 

Oratcfi  botwocn  tlit?  teeth.    As  ewcct  a*t  CAnr-stigrar.    Sp,  p; 
at  la°.     !Miil,tTnliir  rMlalorj'  pfnvpr  at  7"  trm|MTatiire,  [a] / — 
only  Kli^btly  variable  witli  tho  toniporalurf,  uiid  jiiHt   iw  ^n*<*nt  '»  '* 
frf'[<lily*pri'j):in.(l   t^ohitimi  (Ik-Mhclut,  Vhim.  urgnn,  2,  252).^ — C\>«tiiiuii 
C4pml  iinudK^rfe  *»!  titiMriH  nf  ciubrm,  hydrogcu,  and  oxvffcu:  hcnix,  m* 
A>iiht,  it  is  C'»JJ»0'»  (IVlun?:c). 


T>ecf->mpmtim»,  \.  Givi'B  off  ncid  water  when  }te<Ueih  uud  iij 
A'crtod  aflcr  nomr  time  at  l/iO*  — 180^  hilo  a  dark-red  iiiasK.  \ 
consiati^  elticfly  i»f  lVl*iUXe*H  corbie  acuJ,     [Kut  iho  bsicc  .'  i"^ 

■cW  Mnn,  rAarr/)    UO,   129;  VhtM.  Sac,   Q«.  /  13,  i3.)]      I'l  j: 

residue,  wltieh  is  insidiiMe  in  water,  atpieous  adds,  Mr alruii-i 
uinmimia  or  |.Mitaiih^  a  d^'k-btuv^'n  BnUiliuu  Ih  o)>tuIiu.^l,    ; 
bydr««cblijric   arid   throws   Amvn    amorphtms   dark-red    (lak**** ;    i. 
cuiitain,  after  dryiri^,'  befween  120**  and  160%  57-9G  jj,  c.  T,.  .V.M 
and  ;ir«'ri3  0.,  ej"rr(S|Miiidiug,   uceordiTig  {n  IVlmiKc,  wilh   t 
C*Il^>".     Ttn'ir  K4iKiti<iii  in  nriimnni;i*\viilcr  g"ives<'<*I(.>itrfNl  , 
with  tuetaltie  fialtn;   with   lead-sult«  wno  nuitainln^    ' 
oxidi\  — (.:"H'^)",an/0,  arennlin-;  to  relmize.— 2.  Sum  ti 

i|ulck]y  boated  au  pUtmuin-foiLi  aad  latn^  away  with  a  mnvtt  «.*( 
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mel.  —  3.  Ilot  HiVric  aciVi  converts  it  into  oxalic  acid  (Pclotize.)  Oxi- 
difiing*  a<i:onts  also  produce  raccniic  acid  (x.  346)  from  sorbite  (Bes- 
saijjrnos,  Bull.  Soc,  Chim,  Paris,  1801, 32).  —  4.  Not  altered  when  heated 
■with  dilute  acids ;  coloured  reddish -ye  How  by  oil  of  vitriol,  charred  on 
heating.  AVhen  heated  for  several  houre  with  Uimlng  ht/drochloric  acid, 
it  is  converted  into  humous  substances  in  the  same  way  as  glucose 
(p.  315).  (Bcrthelot,  Chim.  organ.  2,  252.)  — 5.  Sorbite,  heated  to  10i)° 
■with  tartaric  acid,  yields  a  small  quantity  t»f  a  substance  belonging  to 
the  class  of  saccharides  (p.  310),  whose  lime-salt  reduces  potaasio- 
cupric  tartrate  (Berthelot,  N.  An»,  ChiuuPhys.  54,  82).  —  C.  Bcc\)mo8 
brown  when  heated  with  7>o^t4-%,  and  evolves  a  smell  of  caramel- 
Heated  with  lime,  hydrate  of  baryta,  or  oxide  of  lead,  it  behaves  in 
the  same  way.  —  7.  The  solution  of  cupric  hydrate  in  aqueous  sorbite, 
and  aqueous  solution  of  sorbite  mixed  with  potamo-cupric  tartrate,  deposit 
cuprous  oxide  when  wanned  or  left  to  stand.  —  8.  Not  fermentable 
with  yeaU  (Pelouzc),  not  even  after  being  heated  with  acids,  but,  when 
left  to  stand  in  contact  with  cheese  and  c/i«/i',  at  40°,  it  suffers  a  decom- 
position which  gives  rise  to  a  largo  quantity  of  lactic  acid,  alcohol,  and 
DUtyric  acid,  without  previous  formation  of  a  fermentable  sugar 
(Berthelot,  N.  Ann.  Chim,  Phya.  50,  350). 

Combinations.  Dissolves  in  about  ^  i)t.  cold  water.  Tlic  saturated 
solution  has  sp.  gr.  1*372  at  15°. — Forms,  witli  chloride  of  sodium,  a  com- 
pound crystallising  in  cubes. — Aqueous  sorbite  dissolves  hydrate  of  lime 
and  hydrate  of  bart/ta.  The  solution  <»f  the  former  deiKjsits  Hocks  when 
heated,  decomi)osition  occurring  at  the  same  time. 

Sorbiteuuth  Lead-oxide. — Aqueous  sorbite  dissolves  oxide  of  lead ;  it 
docs  not  ]>recipitate  basic  acetate  of  h^ad,  but  on  addition  of  ammonia 
throws  down  a  white  precipitate,  which,  wliile  being  dried,  smells  of 
caramel,  and  contains,  on  the  average,  74*5  p.  c.  oxide  of  lead,  11*2  0,, 
and  1*48  II.,  corre8i)onding  U)  the  formula  C"Il*0',4PbO  (calculation: 
74.4  p.  a  lead-oxide,  12*0  (J.,  and  1*5  IL)     (Pelouze). 

Aqueous  sorbite  dissolves  cM/Wtf ////</ra<c,  —  It  is  iusolublc  in  cold, 
slightly  soluble  in  boiling,  alcohol  (Pelouze). 


Inosite. 

J.  ScnKUKR.   Aun.Pharm.  73,  322;  J.  pr.  Chem.  50,  32;  Pharm.  Cenir. 

1850,  422;  N.  J.  Pharm.  IH,  71 ;  Lieb.Kopp.  Jahresber.  1850,  537. 
—  IViircb.  medic.  Verhandl.  1851, 2,  212  ;  Ann.  Pharm.  81,  375 ;  J.pr, 
Chem.  54,  405 ;  Pharm.   Centr.  1802,   iy2;  Lieb.  Kopp.  Ja/iresOer, 

1851,  552. 

VoHL.     Ann. Pharm.  00,  125;  abstr.  /.  pr.  CJiem.  69,  209;  N.Ann. 

Chim.  Phys.  48,  380.  — -4/ih.  Pharm.  101,  50;  J.  pr.  Chem.  70,  489; 

Chem.  Centr.  1857,  356 ;  together  with  the  first  paper :  Lieb.  Kopp, 

Jahresber.  1856,  667-  —  Ann.  Pharm.  105,  330:  nhstr.  J.  pr.  Chem. 

74,  125;  Chem.  Centr.  1858,  4i0;  Kopp's  Jahresber.  1858,  489. 
Cloktta.     Ziiricher  .Vafurf  Vcrfuiniil.  3,  102  and  4,  174  ;  Ann.  Pharm, 

D9,  239;  J.  pr,  Chem,  66,  211  and  70,  112;  abstr.  /Y.  Ann,  Chim. 
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Oamrrrmct.      la  tb«  tBOVcle  ol  ibp    LeiiTl    '  -    '  -^      In  ito 

liifc'jii.  JTTg,  >ad  i^teeaaC  aicp  (Ct  t^'ttaf,  le  brain  (W, 

l9>.  In  the  boBSB  kidMj%  ftai  in  the  urin<*  ox  a  :>uu<'pn' fram 
■it—t  (Cloettn).     At  Moet,  to  tbe  extent  ff  ^  |).c.    Mu^  otW 
|art»  of  the  mnimaX  mgutmn  have  been  ex&aiiDt.Mj  in  min  for  mmiL 


SK«  4S9,&l£)u — In  grcH-n  kMiuej-botM^  I 
r«  (ae  mn^  as  f  p.  c.)  (Vohlji 


fVDaorynvV''^  •m«/ Aody.  1.  Tberomdftcfte 
fcentt,  nr  flther  or^^im  nnBtnwtmg  htofiitey  b  cgdaiMtcd  with  witv  « 

«NC«cd  (x.  ^0)  m  the  caseof  cnsfttMie,  tfaD  pfaoqihUM  are  iiTTOBMrf 
froai  Ac  fa^aid  faf  banrta-vatcr  ;  the  ffltnite  k  ev»> . 
PWtwn  Uiamtd  to  oyvtalliBe  oat.    The  motlM^-lrv 
dihteaaUockaQdtofaDavelhediaMli^l-  '  ,f^  i^uir  nttfti^ 

of  the  an%h»te  of  baiyta^  heated  aa  loo^  as  ;M:i(b  eacaue.   h 

k  then,  ia  ovier  to  emore  the  last  tnoea  oi^  vulatile  adla  aad  rf 
lactic  add»  ii^«ated^  ahafcea  up  with  ether  aa  long-  aa  aorthitf  • 
tataAwp&QiiiL  The ifwip  sepataled  Aoa  the  ether  is  nuedvill 
ilriM  tSa  tvUfitf  besM  to  appear;  tibeo,  after  atandbg  for  ms 
tiBK  it  m  |M«ie4  dl  btjas  the  pceopitatod  sulpbate  of  inUik  ^ 
■ixcd  vith  Mve  alcohol,  wherebr  aystals  of  inoeito  mixed  withfli- 
of  poteah  are  <A«alBed.  The  or^stala  of  the  former  snr faM 
in  a  vaall  qnnntitv  «%f  ^ann  water,  which  le«T«a  lb 
laUe  salphnte  of  iMitash,  and  atv  puriScd  bi  item- 
(SthererV— 2.  The  fredfaH^pped  tieww  ia  oorcRd  Hk 
water,  aad  alkm«d  to  etaad  for  24  hocxr»  in  a  cool  plan*  with  ffMOt 
stirring;  thehc|aidia  theaaeparatodaudthe  rpsidoeDnsMed;  thr^- 
tktt  k  heated  vith  a  iiltfe  acsrtk  aod  to  separate  albaomi  and  tew 
tin ;  atTMied,  er^iofated  oa  }he  water-bath  to  n»c  t4>nth  (  pradial^ 
with  sagar  of  hsMt  aad  0ttsed ;  and  the  fiitniu*  is  niixed  wiiL  laiE 
woetase  of  k«d,  ahweapoabosite  id  tfan^ 
eoode  of  h9i4  •ccixnpaakd,  when  theae  ar 
sahBtaaoes.  The  precipitate,  aft 
water  by  bydroanlp! 
teiTid  fi<»  the  iwii|ihi Jg  of  lead ;  it  then  > 
anc  acid,  aad  whea  e^rapoaated  to  a  smal 
with  ahnhol  tin  a  tart>i 
iCkeCta).  Sugar  of  k 
med  faroMling  the  cxtr 
whkhtheiaoaitekto  be  eept^. 
aad  Mln^  boSi^  with  three  oc  i^i.' 
ftfVf^E^tala.  which  stkfca  to  the  bnrt 
ifl^hot*  hat  if  only  a  sU 
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^nlotiiUk  is  tiHtnv«i)  thrxHi 


in  cuatbuiatiiai  vtt 

by  urir  acid,  cpat 
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ftaivJ  for  ii  hoois,  when  CQisiak  ot  iaosite  are  depositcdy  niV 


INOSITE, 
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waeihed  with  a  tmnxW  qtiantity  of  cold  alcolioL  If  the  precipitate 
caused  by  hot  lileohtU  is  dij^solvcd  in  a  amall  quantity  of  buihng  water, 
and  tn^atod  hke  the  fii-et  wolutiorit  a  further  quantity  of  trioeite  ia 
olttuiiicd. —  In  case  no  inoeite  soijaratcs  from  the  cnolod  solution,  the 
crystJiUiKntionmay  l>efaoilitatcd  by  adding  ether  till  a  turbidity  remains 
aftt-r  Hhakin^j  (Cooper  Lano,  Ann,  Pharm.  117,  118). 

From  French  be<im\  —  The  fruit  cut  Up  in  the  Wan-mil!  is  hung  In 
a  prtesjng-  l>ag  fnr  hiilf  an  hour  iu  tioiling  water,  or  in  atoam,  whereby 
it  la  reiid(;*red  lit  for  pn^ttsiiig;  the  expreased  liquid  m  then  evaporated 
to  a  synip  on  a  water*bath,  and  alcoiit*!  is  added  till  a  permanent  tur- 
bidity iH  jnoduccd.  The  cr)'8tal8  whicii  form  are  purified  by  repeated 
cryetaMiHalion  from  water  with  help  of  animal  chare<:)al  (Voh!).  Vobl 
formerly  deetroycd  th«  sugtr  of  the  beam  bjr  fernienmtion  at  ibe  be^nniri^. 

Pn^pertif.^.  Anhydrouft  inosite  is  obtaintKl  by  drying  ciystalliaed 
inosite  at  100"  or  in  vaeuo,  aa  a  white  eHloreRC<?d  mass,  which  melts 
oidy  at  a  tomr)eratnre  exct^eding  210*, — then  yielding  a  crjlourless 
lli|iitd,  which  Roltdifies  in  the  eryfttalline  state  when  quiekly  cooled,  and 
tr>  ail  amorphous  maBs  when  coi)led  tjlowly,- — but  does  not  lose  weight  or 
undergo  further  alteration  (Schcrer).  \Vhite,  opaqne  ctyatals  of  an- 
hydrous inoaite  separate  when  the  aqueous  solution  is  cooled  below  0"- 
j.(^ohL)    TafiteB  purely  sweet.     Has  m>  rotatory  power.    (Void.) 


at  100* 
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DccompoAttionii.  1.  After  dehydrated  inosite  has  been  molted  above 
'210%  it  ftwoik  up  when  more  8tr*>ngly  heai^  and  evolves  gafi 
which  burns  with  »  pa!e  hhie  flame ;  it  is  afterwards  charred,  and  then 

IbnruH  witli  a  hnyhlly   fuminouB  flauie,  leaving  an  easily  combu.^tible 
Csnden     (Scherer.)     Wlien  quickly  heated,  it  gives  off  vapoura  which 
bxcit^  tenrw  and  iirodiieea  a  smeil  of  burnt  .sugar.  (Vohl.) —  2.  Aqueous 
biosite   in  nut   iiffoeted   hy  o:ortt;.  (Gonip-Beaanez,  Ann.  Phann.    11(\ 
103-)^^'^'  The  Wdhitinn  nf  inotiite  in  dilute  uitrtc  ariti  does  not  give  off 
I      nitrons  acM  till  ttpvdi-ratily  coneenti-aled,  and^  aft^^r  evajKiratiou  to 
^■drynean,  contains  oxalic  add.     The  aqueniis  Bohition  of  the  residue, 
^fcrpc<t  from  osalfoand  Ity  rarbonateof  limef  deposits,  on  Btamling,  nmg- 
^KlifitreTkt  purple-red  flocks,  soluble  in  dilute  adds  and  preeipitahle  without 
^K^tcratian  by  anunonia,     (Veihl.)     Wla-n  aqueous  inasite  is  cvap<jrated 
nearly  to  drynotft*  withnitiie  ai.M,  the  residue,  moistened  witii  ammonia 
and  a  sniall  quantity  of  HnlntioTi  of  cldoridc  of  caldum,  and  again 
Cvapf^ratcdt  lea\*C6  a  rose-coloured  rfsidnc.     (Selierer,  Vohl,)     Inosite 
drHfioIvea  without  evoUttion  i)f  gaw  in  cidd  or  boiling  nitric  acid  of  sp.  gr. 
I%'i2,  forming  a  Bolutioii  whence  oil  of  vitriol  prrcipitatea  nitro-inoaite. 
(Vohl.)  —  4,  Dissolves  without  eolorati<>n  in  cold  oil  of  vtfrin!^  or  in  oil 
\f  vitriol  heated  to  100",  ami  is  not  blackened  till  more  strongly  heated, 
in<l  then  evolves  suIphurouR  acid,     (VnM.)     Inosite  is  not  altered  by 
nlingwith  dilute  acida.  (Selierer,  V<ihL)— 5.  May  be  boiled  with  con- 
rntratodpo((wA-%,  or  with  banjUt-ivatet^  without  alteration  or  colora* 
ion,     (Schcrer,  Vohh)  —  6.  The  aqueous  solution  miied  with  rv^b 
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(SAbw.)     la  CBPtoct  with  dkene,  JM,  cit  4h 

^  vhtuj^uuj  iactou»  fcrmenudai.  <l^ 

(SdMfvr,  VoU.) 


m  tebolar  GryatjiEi 

(VoU.)    ObEqw 

tt»i^gi«pavwt>r«;vtetB,  wiUt  aogfnof 
>)   Sp^  gr-  1-im  At  5'.     (VolJ.  >     The 
J*^»f  ■■  *irT«ic,  in  vacno  over  milpburie  add,  «r 
\  ami  Ink- t<^ p. cu  nter of  crygttaBmMAm  (4    ^  —  >-'«-'v-c;i 

(Scberer, 
fiptft.  water  at  1;*    ,  ^ 
^'  ^ChMMtoV  tte  ri^witTifBil  Mliitbn,  of  sp.  gi 

'  OCCOfDpUK^Ill"rl.     ^ti 

m  vrapontaoo.     (Tohl.) 
U  taMlv  doci  »oc  pnopitato  eohiiinu  of  jvycr  V* 
•/^  Ibb^  liffows  4ovii  fron  aqoeovs  inoute  a  kimaA« 
a  few  Kweata  bcooawa  pasty  aad  irliit<%  tad 
with  watrraad  alcohol,  t«»  a  ^  uli 

at  H»%coataioB  7(*5  p.  c  oxiile  of   1  :c«|i 

fyiwJi  C*%nr,&PbO  (cakidataoa:   75  6    |>.i:.  l«ad  nol^t 
w)   T^fciiLi    C««*no^.4nO.  «tara  <ioaNi—  1  m.  wm»  Im.m» 

Mtoa.    lb.]    <^ yt  aa  JMi  ali<f  tmrn W|Hiiii>a> 

^SUMfmUJB  ia  cold  M|aHM»  afaoAd;  aapre  soluble  at  Uie  U^ 
Us  wwidhfeiartaiimjalcohoL   Doeanot  daaeolve  iu  iUcr. 


Mibro-inositd. 


Toax.  h<,cim 


rvhjiimed  moeita  ia  dtt£«^Kcd  in  tiitnc  Mad«f  «p.  ^.  1-$S 
ac^ulitm  i«  pfvdpttated  with  oil  of  vhrioL   The  fvodact,  whkh«ac 

to  the  ttm|»^ramrv  Tvuinod  by  the  tmxturo,  8rfirat<;s  vither  aauiinkr^ 
%a  uil*Ur\n«  which  ^^lUdif  j  to  crvstaUuiG  maesea,  ia  well  waml  w^ 
aoJ  r«cr7BtaIltded  from  bailtng  alcohol. 
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Rb<JinlK>hc'<lrojia,  often  some  lines  in  length,  Mults  to  au  oil  when 
heated,  and  tjoliiJifies  lo  an  aiouqjhoiis  mass  which  becomes  crystalliue 
afcr  a  ft'W  dnys,     Permanent  in  dry  or  moist  air, 

VahL 

12  C 72     ....     16-00    H  Og 

6  N 84     .„.     IS'6?     18-58 

€  H 6     ....       1-33     lAl 

36  0 2«»     ..„     (»4  00     63&J 

c^x"ii«o"  ,...  ^5o   ..„  100  00   100-00 

Deflagrates  without  rosidwe  when  quickly  fifa/ed,   and  detonates 

'under   tlic   hammer.— Decomposed  when  waiiued  with  concentrated 

€Kiih — Digaolves  with  dark   brown  cy>lour  and  evolution  of  ammonia  in 

cold  or  warm  potttsA-ici/.     The  alkaline  solution  precipitates  cuprona 

)iide  from  potassto-vupnc  tattratt^  and  a  tnirror  of  metaUic  silver  from 

xmmomv-nkyute   of  sih^ir.- — Nitro-inoBite    treated    with     nitric    acid, 

itninoiiia  and  ehloride  of  calcium  showa  the  c(»loration  of  mosite  (p.  363). 

Insoluble  in  water;  diSE^olves  eadly  in  (xkohol. 


ScyUite. 

TADELER  &  Frehichs.     J.  pv.   Chem.  73,  48  ;  Che/n.  Cmtr.  1858,  S72  j 
Chem,  Gas,  iiHtSt  281  j  Kopp'^  JiJiresber^  1858,  550, 

OccujTence.  Most  abundantly  hi  the  kidneys  of  the  ray  and  shark, 
Ibo  in  thii  liver  and  fiplccu  of  the  former  and  in  the  liver  and  giUs  of 
le  letter.     In  the  kidneys  of  the  prickly  dog-fish* 

Preparation.     The  org^ans  of  the  above-mentioned  fishes,  triturated 

with  coarsely-powdered  gla^s,  ace  stirred  op  with  1^  to  2  measures  of 

dcohol,  and  pressed,  the  iLsidue  is  treated  again  with  a  giuali  quantit}'  of 

dcohiil,  and  the  extnictn  are  filtered  uiid  evuixsmted.  The  residue  is  dis- 

tlved  in  water;  the  fat  and  undjsflolved  gelutrnouH  matter  are  filtered 

►ff ;  and  the  filtrate  is  eva|x>ratcd  to  a  syrup,  covered  with  hot  absolute 

►hoi,  and  left  to  ©tand  for  24  hours,  Avhereby  urt-a,  sometimee  also 

lUcinCf  tyrosine,  and  other  hodies  pass  into  sohitit>n,  white  a  brown 

bass  separates  out.     This  is  di^isolved  in  water  and  left  to  cvajM>rate 

iptwitaiieously  until  crystals  have  scparaR-dt  which  bjc  then  rcnio%'ed 

Troni  the  motlierdey  and  freed  from  the  chloride  uf  sodium,  which  has 

crystalliHed  out,  by  moehufiieal   selection.     The  crj'j^tuls,  which 

■0  either  taurine  or  scyllite,  or  a  mixture  of  both,  are  treated  with 

HC  acetate  <»f  lead  in  moderately  concentrated  solution,  and  ^o  yield 

the    inKohtble  leacl-coniixMind  of  ecylbte,  which   is  decomposed  under 

water  by  ljydro*>ulphuric  add.      Tlie  .scyllitc  is  obtained  cryatallisod 

ty  evaporating  the  t^olution  tiltored  from  the  sulphide  of  lead,  or  by 

dowly  adding-  alcohol  to  it* 


Properties^     Isolated,  well-developed  prisms  or  tables*  possessing  a 
itrong  vntreouB  lustre*  belonging  to  the  oblique  prismatic  system,  the 
abutting  on  the  acute  cdg^e;  when  rapidly  formed,  they  reeembl© 
lOBJte.     Taate,  slightly  sweet.     Permanent  in  the  air.     Neutral. 


!^9>r  of  lead  does  BMpR- 
■MB  tBovY  dawn  a  |>i^ 


C"H^O» 


ncMiwi 


JL  6&S,  0$  .Im.  aim.  S7,  lO. 
X .4m.  Ciii./^B.  11.71;  ^iv'.Okv.  S2»3$3. 

PW«L  r<i«i  1M»,  »!.— 1«M,  «;  a»a.  i'Wm. 

_  _  '        mkh^a^iCtmpL  rmil  42,  1111  j  J.f. 

JljPL  47,  i>7;  »tez;  Uk  X^fpi,  /airala.  I8&fi,  Gor^.^PcmMOto- 

O^  4M;  Clm.  Ob*-.  IftSC.  749 ;  ia  drUfl:    .V.  J  r<a.   rAtii.  fl^ 
M^atts  dbstt^  ImIl  14fL  JdAnUo'.  l«5e,  064  ;  »  /^i^ 

of  liM  ift  Mwttr,  a:  iUK.  CU..  i^  *«.  173  -  *  C  Anur 
Pkm,lWIVT«L2. 


45.  101«;  a;  X  Piarm,  37.  56  ;  / .  nr.  O^ 


74>  iil;  a^ffi.  Oi4r.  189$,  175;  in  detail:  A\  Amn,  Omi. 


Ot. 


J13:  OiM««u,7,  113. 


Dfe  UcA,     Cm^  nad.  47.  i^;  X  /.  I%arm.  S4,  ,t53;  Jl  ^ 

77,457. 
Qoscr-aKS^SCKJU     .4m.  P%€rm,  118.  357. 

jhcll.447. 
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I  Btitucnt  of  the  manna  which  eiudee  from  Fra^^nus  t'ottindi/olta,  F.  Ot^ms 
H  aud  F.  ejTcefsior;  according  to  Lcuchtweius  {Afin,  Pharm.  53, 127),  it  farms 
H  42-6  p*  c.  otMtmnn  canclUita^  37"6  p.  c.  oF  M.  candiata  mjhffjmrftti\  39  p.  c, 
■  of  M.  ailiibrina,^-^t  is  found  hi  the  rtiatina  from  the  Cafjv  V^ei'd  lelarida 
^L  (Btrtliclot);  in  thcinanuuof  the  Bpmdio-treej  produced  by  the  punctures 
^|of  Aphi?  £roriym/ (Ljfcssaigne,  •/,  F/itirtn,  4,  526);  in  tht;  honey-dew  of 
^  the  Umo-trce  (Laugloie,  J.  pr.  Chetu,  29,  444 ;  RohiBch,  Jaftrb,  pr. 
Fftariii.   I4j   153)  ;     iu    Lactucm^um    (Ludwig,    N,   Br.   Arch.    50,    1 ; 

I-A ulwrgiL'r),  —  It  remaina  doubtful  wlicther  mannitc  Is  coutained  in  : 
thtr  niaiiua  of  Pinus  picea,  which^  according  to  Bjirwinkel  {Bet't.  JaM, 
SG,   I,   191)  behavcij  like  aeb-tree  manna;  in  the  bonc_y-dew  wliich, 
according  to  Wahlenberg,  exudfw  from  the  knaves  of  Ifcdifsiimm  A/hatji, 
of  various  oriental  oaks,  Ficus  benfftthnffk,  Phrnh- dix^tifl{fh\t^  Acer  phm- 
tanoifh:^  •  in  the  mutma  which  cxinles  trou)  tlio  young-  (ivigs  of  Qttfrcttfi 
bfnf/iifefi^isj    frum  the   trunk  and  buughs  of   Ceratoma  Sititpm^  and  from 
Ilerackvm  ifibirkujn  alid  ^uri'iufi  ept'ctes  of  Cnrcx  when  dried.  —  For tLo 
TOmpoBition  of  the  manna  of  Sinai  and  that  of  KurdiAtan,  aecpA^e  211. 
The  fnllowiiig  plants  and  partn  r.>f  plants  contain  mannite  roady 
formed:  the  roots  of  Acomtum  Nopellus  (T.  k.  H.  Smith,  Pharm,  J.  Trans, 
10,  124  ;  Lieb.  Kopp,  Ja/insber,  1850,  535),  of  celery,  from^/«i///i  ijraveo- 
fc'w^(Hiil)uer,  N,  Tr.  4,   1,  308  j  Payen,  Autu   Chim.  Fhf/.",  55,  2iy);    of 
M^ini  aihiimtiniivum  (Reinscb,  Jtihrb,  pr,  Phm-M.  l\^^1f<}i)\  \ji   iEnanthe 
\crocnta  {Nf/ti/UnichyvViuPIttftocficutt  *!f>);  i4  Pnhfitodium  vnhjare  (Detifosscs, 
\ihid,  O'i);  of  Scorzonera  hispauica  (^Witting,  A'.  lir.  Arch.  105,286);  the 
root-bark  of  Tunica    Granntuut   [constituting  LatOtir'a    Orftmitm.     {J^ 
iPharm,  17,  513  and  GUI)].    (Mitoiiard,  Bnutron-Charlard & Giullcjuette, 
J.  Phtirm^  21,  IGDj  Ann.  Phat^itu  14,  1^21  )i  the  roots  of  Trificttm  rrpem. 
[(Vok'ker.)    The  munnile  exifltlng  in  the  extract  of  the  Inst-named  root  was  diatio- 
Ljguiali*d  by   Pfaff  {Mat.  med.   C,  110)  as  ffriUx-riiOt  trttffar  {GraAtturz^fziiciei')  ;    it  i* 
j>erhA)>s  uot  ■Lnays  present^  wher^ure  St«nhoufie  {Ann,  Phttrm.  ^\,  3^4)  did  not  find 
\9^.j  \  flonielimes  however  it  exifts  in  conaidcrable  quantities,  (%'^olcter.  Ann,  Phann. 
'fiy.  380.)- — ^TUe  bark  of  Candhafba  {Hitinlhuch^  viii. /ViyocAtrw*.  27) con- 
tains about  8  p.  c.  of  mannile(W,  Mayer  &  Keiche,  Aun,  Pharm.  47,  2ii4), 
jjicit,  as  supposed  by  Petroz A^  Kobiuct  [J.  Pharm,  ti,  llfs),  a  ]*eouliar  kind 
>l  sugar;  that  of  Frajcmus  exctkhr  contains  mannito  [Keller's  Fntjcmirt 
Hfjyert.  44,  438)]<  (Rochleder  &  Schwarz,  Aim,  Phaynu  !*7,  lUS ;  Sten- 
louae, i4M/i.  Phartn.  iU,  255.)  — The  Icavee  (Rousein,  J.  Chinu  mefL27, 
■54)  and  youiig  twigs  of  St/ringa  itilt^ark ccmiiixu  ntarjiiite  [which,  mixed 
with  Lilaciny  constitutes  iJemaya*  Stfrvigin  {Jirpert,  24,  348)],  (Ludwig, 
^^K.  Br,   Arch.  91,  289):  also  the  leaves  of   LitfUitU-um  iv/^/^ffrr  (Poles. ; 
^BCromayer,  N.  Br.  Arch,  101,281),  colGry-leavcfi  (Vogel),  tbe  foliage  of 
^KCocffs  ituciftra  (Bizio,  J.  Phann,  19,  455);  the  fruit  of   Lttiatat  Pcr^ft^a 
H^Aveqnin,  Aniu  Phariu.  32,  313  ;  MelHcns,  Amu  C'fu'm,  P/ii/s,  72,  109),  of 
^ViKtus  opuiitid  (De  Ltica,  Citnaito,  B,  407)»  —  Coffee-beane  contain  man- 
nite, acciirding  to  Doboreiner  (A^  Pr,  Arch,  43,  27)^     Krgot  of  one  year 
c*»ntaiiied  miimiite,  that  of  another  year  mycose  (p.  301).  (MitscheHich.) 
—  Many  /W7I//1  contain  mannite  (sec  p,  30 1 ;  aleo  Jiandbach^  viii.  Phtftuchan^ 
97), — On   alg(B  {Handbnch^  \\\i.  PhfjtOf:htm^  U3)  there  is  often  found  an 
I    cnlorescence    of   mannite    (VauqueUn,  Gaultier  de   Clanbry),   ^ivhich^ 
^according  to  Stenliouse  (ylwH,   Phnrm,   51,  349)  may  also  be  obtained 
^Hrom  the  dry  alga?;  according  to  FhipMon   {Compt.  rend,  43,   105G  ; 
^^Cfiem,  Cenlr,  1657,  77),  mannite  does  not  exist  in   freKli   algtc,  but  is 
formed,  according  to  him  and  to  Soubelrau  (.iV.  J,  Pharm.  31,  219), 
from  vegetable  mucilage  by  fermentation*  j 
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mannite  bo  obtained  is  punned  by  being  Htlrrcd  up  with  water  to  a  tbiclc 
pulp,  the  hqwid  m  allowed  to  drain  away,   and  what  is  left  is  presseil 

ut;  thcromainmgraaTinite  Ir  diflflohvd  in  G  or  7  pis.  af  hot  vv^ater,  and 
Jthe  fiolutifjn  treated  with  animal  charcoal,  filtered  Jint,  evaporated,  and 
*€ft  to  cryetallise  (RuBphii, -4?^/i.  P/m/vw.  05,  203  j  LieL  Kopp.  Jakresher. 
1847  and  1848,  Tft-S).  —  4.  Mfirnia  is  boilod  \vitli  aqiieoofl  alcohol,  tlio 
solution  iet  filtered  liot,  and  the  cr^'staU  which  fief>arate  are  purified 
by  ciystalliaalion  from  water  nr  alcohol  (Proust.)  The  nianna  cnij- 
tained  in  fcnuented  Imnids  is  obtained  by  exhausting  the  extract  with 
jftlcohol,  after  previouHiy  retnoxnng,  wlieu  neoessary,  the   substances 

rectpitable  by  basic  acetate  '*f  lead, 

P}'f)p^rfieA.     Long  prisms  nr  needles,  more  rarely  abort  prisms  be- 

mging  to  tlie  rhombic  or  nght  prismatic  system,  somotiTucs  grouped 

fgethcr  ID  bundles,  united  inbi  nljeaveR,  or  anviiiged  in  stars,     Com- 

lonly   a   rliombic   prism  ly  (/'''i?-  ?>3),   wln>se   acute  lateral  edges  are 

unedited  fterpondicularly  by  wi,  the  suijunitH  being  l>ove!led  by  u  ;  or  a 

rhombic  prism  »/,  whose  acute  edgea  are  porpendjenlarly  truncated  by 

[,  aud  nbtutflo  edges  by  p  i  between  //  and  m  a  second  prisni  j/*  and 

jsitlca  the  lH?veHiiig  face  m,  a  fle^-oiid  horizontal  prism  u*  between 

and   Hi.     n   ;  u   (nbove)  =  12;')"  3'   (observed);    w'   :  m'   (over  7h)  = 

i4"  57'  (caleulatOLl);  ^/»  :  r' ==  llT^*  2H'^h  fcalc),  -  117^  2G'-5  (oba.); 

;  y  (over  m)  =  riD'  31'  (obfi*)  \  y  '•  If  (over  p)  =  i'2^°  '2*J'{  ealc.)  ;  tn  :  i/ 

,=  115^  ]5'*o  (calc),  -  115'  18'  (obs.) ;  v  =  V  =  154"I4''5  (calo,);  t»  :  a 

^:=  U>4'  36'  (calc)  j  n  x  u  (above)  =  150"  48'  (obs.);  "  -  "'  ~  Itl'"  ^'-^ 

f(ob6.)i    P  •  ^=  1^6'"   **«■''>  (obs.);    m  •  */  =  133°    lU'S  (obs.) ;  ,{/  :  / 

[over  w)  =  86°  39'  (obB.)*  — Different  vertical  prihmfl  f>ccur  in  other 

^crystals,  whereon  SchabuB  ol»eerved  the  following  angles  :—  tn  :  y   = 


103"  10';  ;i  :  /'  =  I39M5*; 


m 


y^  =  163°  4';   p  '.  //'  =  173^  20', 


The  surface  of  the  acicniar  crystals  smooth  and  even;  the  vertical 
faccf!^  of  tlic  prismatic  crystals,  with  the  exception  of  y,  w,  and/>,  vor- 

Itically  striated,  (.'leavnge  very  perfect  parallel  to  w,  k'SH  perfect  parallel 
to  Pt  perpendicular  to  these  direction  a  very  slight.  Fracture  conctioidal. 
I/uatre  vitreous  on  u  and  u\  jjearly  on  m  \  the  vertical  priRms  have  a 
pearly  vitreous  histro.  Transparent,  Bcnii-tra-nspjirent,  colourless  to 
white*  Streak  whit-e.  Tlardness  =  2"5,  (Schabns,  Krt/stallgesL  Wien, 
18o5,  87.) 
Melts  at  166°  (Favre),  164''  to  165"  (De  Lnca),  165"  (Berthelot), 
between  1 65' and  lG6°(Linnemann),  and  solidifies  (at  162°:  Favre)  when 
tooled  l»elow  140%  to  a  crystalline  maes.  VoIalUiscB  slowly  when  kept 
melted,  and  eublimce  without  altei*ation  ;  enters  into  ebullition  at  ubout 
^W^t  jjart  Bubliming  or  dititilliug  over  with  the  water,  ami  part  lioinff 
converted  into  niannitan,  moftt  of  it,  however,  remiiiuhig  nrielmngerL 
Small  quftntities  can  1h^  volatilised  aimont  com[>Ietely  on  platinum  foil. 
Poes  not  diminish  in  weight  when  heated  for  a  long  time  to  l20^ 
{Berthelot/)  Taatea  slightly  and  agreeably  Bweet,  Acta  as  a  purgative, 
(Vogel.)  Becomes  limiinous  by  friction,  (Bonastre,  J.  Pharm.  10,  632.) 
Neutral. — Ilaa  no  rotatory  power.  (Biot,  Compt.rend,  10,49;  Venlzke), 


Front, 


Uebij, 


12  C     .. 

»    72  „. 

,     39-56  ... 

.     3B'70  ... 

.     39'42 

14  H    .. 

..     14  ... 

7^59  ,.. 

6  81  », 

7  71 

Kircher.  Knop  &       Linne- 

ScbnedermavQ.    manti. 

39  37  39-67  ....     39i2 

7*90 7-69  ....       7-B7 


13  O 


09 


52T 


54-49 


B2'37 


52-73 


£2-6< 


52-61 


C»liuf)jj   182  .„.  10000  ...    10000  ....  lOOOfl  .„.  10000  100  00  ,...   10000 


a  cnntact 

(Ik  833),  Milt 

At  b^]ii«rU!mpeAtsv 

acid,  mad  |»*j 

i^et*  dry,  il  omy 

of  m&a&ite  ifi  dpnJ 

^  wfetde  acidB  an*  fwulini 


4.  Ji 


^adieeie,  Fovm>y  ^  v.-  ...  i..  r^^ 

b*  wanacd  unt.  ^  ^ 

^^ntWm  uf  g!iB  *t^ 
liBralwot  halZ-au-li 
rt*  nor  uccli 

at  tW  n»e tine (Garup-BttaacxX     \y  ^^ 

witk  nitde  moA,  moooHm^  to  Liebig^tf  nu'thtKi  p  \^i 
neemic  ackl  w  formed,  to  in  ssMller  qian  r 
simOufjr  treated,  mud  is  not  aDCoaipuued  r 

aothaitaric  acidCx.  365X  bat  Ujr  *  Terr  siiiuli  .   *«  *J 

^gnmag  ia  iU  piv^perues  wiilt  made  ttdd  (CWIvt.  r  ..y,  ^  jji. 

—Sec  aliB  i>dWr#-)  Pf«i«  ud  TWqtrd  (A".  GrJU.  2.  t\7)  lirUr»«U  iKn  iMri rf^^ 
Bvcic  afiJ  from  iBsBttitep  the  kctn-  to  tlie  csUnt  of  •bant  50  p.  c  AcmrJM  to  ^A- 
bn*  (JV.  Reptri.  9.  2^k  *ho  coald  mC  obuin  uij  Urtaric  •rid  fr«M  I  a^  ^ 
mTn^ttT.  the  mack  ikdil  pncred*  fron  tttt  gum  ol  th«  oumia,,  which,  mhm  iW  v^^ 
U  inotmplrtf  I5  purified.  iJlitiiicft  obttussttljr  lij  lU 

^  Mntinjt4>  dblifltH]  Will) /Mmxnif  o^inaxi^Mr^  abd  ifihiti  witAn 

^vtilvcB  rarlH^jiic  add,  while  acrod-Tii  niu\  fnmjjc  acid  iMMimrk 

itillttt*!  (Burkhatis,  X  Hc/tcrt,  W,  28il).— fi.  .Matiuite  lalEvvlfrvvte 

iIlmI  with  0  i»tti.  peroxide  of  kwi  (iJoltg^T).     llomtcd  witfc  |*^ 
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oxide  of  lead  and  water,  it  yiclda  f(»rmi€  acid,  gTim,  and  an  acetyl-like 
«ti|ifitanco  (Dobcreinor,  y,  pr,  CMn.  ^8,  498);  only  a  littlt^  ctirbonic 
aoirl  is  f«vnlvt"d,  Imt  on  adiHtiort  of  s*ilphm1c  neid,  funoic  acid  distiJa 
*)vc'r  (Lciichtwt'iHs).  AVlieii  [r*aniiito  i&  mixed  with  hichrumaif  oj 
jioittsh  atid  sulphuric  avtdj  Ciirbowic  add  uiidaqUL-aUBfomuc acid  are  givL^D 
off  (LuuclitwoiBs). 

7.   I>JfitiUod  with  PXCOBH  of  coricc-nlratt'd  fn/df  iodic  acrJ  (b.p.  125°), 
in  a  stream  of  curbotiic  acid,  it  yicldi*  ioiUde  of  hcsyi, 

C"rP*0'»  +  1 1 KI  =  C»Il"I  +  ISnO  +  1«  (90  gm,  mannlte  giive  83  grm. 
iuaiUeofbeijL)    (Erlenmeycr  &  Wanklyn), 

8*  Ou  beating  a  mixture  of  eniial  atoms  of  manijitc  and  himotUde  oJ 
phosphorus  to  a  little  rtbuvo  tlio  lueltiiic:  point  of  the  liittcr*  ^'oat  heat 
t8  disengaged,  go  that,  eve-ii  with  Hiiiall  ijiiaQlities,  incuJidewcence  may 
take  jilacv,  and  vap<jurtiof  iodha'  and  of  hydriodic  acid  are  evolved,  while 
an  mnieoua  and  oily  distillate  passes  over,  arid  chari-oul  rfiiiaius.  If 
brt.ikfn  glass  is  added  to  tJic  mixture  in  order  to  moderate  the  action, 
und  it  iii  heated  by  &iiiuU  quaiitities  at  a  time  until  the  reat'tiem  com- 
iiicTices,  tlio  pruduct  beiug  then  a>verod  with  waU*r  and  dintilled,  there 
iMk^8C3  over  whh  the  atjueoua  vapour  a  heavy  oil,  ctloured  by  free 
iodine,  and  [xigsoswing  a  buriiin^*-,  sweet  tut^te  and  aromatic  titnell. 
After  n  iiiovul  t»f  the  tree  iodine  and  water,  thiH  oil  hcmna  to  boil  at 
compartUively  low  temjieralure :  the  boiling  point,  however,  roou 
ieca,  and  the  oil  paHses  over  hi  partut  17U%  iodine  being  liberated,  and 
fnlainK,  on  an  average,  34*74  p.  c.  C\,  fi-H  11..  and  511'12  L*  cor- 
'gponding  nearly  to  a  mixture  of  iodides  C"n*'+M.      [lodiaeofht-xyl. 

'H^I  (we  d«;ompoHilitJp  7)  contnJin  :i3-96  C.»  6'13  H»  aad  hbn  I-  (W.)]    IIoatt*d 
100"  with  osidc  of  silver,  it  is  converted,  in  a  few  hours,  into  a  lion- 
ised «3il  of  variable  boiling-point  (fho  p«rt  wkicb  distils  twtwwn   lY  mid 
(0*.  oontAtus  fi2-S  Y*  c.  C,  10-7  H.,  aud   2H-&  O. ;  that  vliii^h   ilifltiLs  betn-e^n   150^ 
id  20ft'.  contains  74'(jG  p.  c.  C,  13'U  H.,  and  12  30  O.— ).  whlch   yields,    With 

11  of  vitriol,  a  conjugated  acid,  and  acid  products  by  oxidati<»n(Bnttlerow^ 
w.  Ci'ntr,  1S57,  393).  Hence  Buttlc-row  thiukn  it  probable  that  com- 
»undH  of  the  formulte  C^Li'*''^  and  C"!!"!'  are  mixed  with  the  iodised 
[1,  and  regards  the  oil  freed  friim  iodine  uw  a  mixture  i)f  ethers  cou- 
liung  oxygen  in  place  of  the  iodine.  More  recently  he  detected 
"ide  of  methylene^  C^U'l',  among  ihe  ennfttituGnts  of  the  iodiaed  oil, 
Laemuch  afi  dioxyuiethylene,  C'H*0*  (which  is  produced  by  the  action 
iodide  of  methylene  on  oxalate  of  silver)  «*ccurB  among  the  pitiducts 
if  the  action  of  oxalate  of  silver  ujK»n  it  (Buttlerow,  Ann^  Pfmna. 
11,  247)»  —  9-  On  healing  niaiinitc  with  ^owiWand  water  in  a  sealed 
ibe,  hydrobromic  acid  is  produced,  causing  the  lit^uid  to  become  dark- 
►ruwn  8o«m  after  tlie  disappearance  of  the  brt^mine,  and  humous  sub- 
mces  to  be  formed  (Burth  &  lliaaiwetK,  Antu  Pharm^  122,  111). 

10,  Mannite,  heated  for  several  hours  to  150"  with  syrupy  ac|ueoua 
>Ao*/iArtT'i^  ^:fciV/,  yields  a  amall  qimntily  of  manni-photrphoric  acid,  the 
ime-tialt  of  which  may  be  obtained  as  a  jelly  b^-  dJssoKing  the  product 
III  water,  noutridising  with  chalV,  and  precipitating  the  filtrate 
\vith  ah-'oliol  (Berthelot,) — 11.  Uy  diftsoUiag  mannite  i"  oil  of  vitriol, 
ijianui-bi&nlphuric  acid  and  manni-tersulphuric  add  are  produced.  (See 
btiow.)    The  Holutioo  does  not  blacken  even  when  heated  to  ICM>^. — 
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ns  evcv  M  iuii't  imi  wms  wamg  nftrd  U>  lOO* 
■nInnMcric  aod,  B  a  BMilBd  taiw.  il   TieldB  cUorhjndra-i 

^oA-nA  m  »  few  dajB  (Qaaa^Sia. 

aatioa  of  wmler,  foRDiB^  the 

to  the  mov>-€^odmn&t»(^  316X  <»  wlikh  th?  pnifiQitiairf 

add  mad  ct  mmniute  are  co&eeaM,  but  wliacb  air  capable  ef  naAr- 
goiag'  deoooBpositioo  by  taJdiw  op  again  part  of  the  efiminatrH 
ao  aa  to  ji«  the  origmal  acid  aM  nandtan  (B^^belstV 

Dte  ntatimi%^i4n  are  obCatned  from  tfa«  adda  «iid  auumtle^ 
tinea  by  meRlj  btrngmg-  them  together  at 
or  at  loS*',  bat  more  oonmool  v  lir  beatinp  than  fnr  a  kmg 
finy  or  J^O*"  ;  nerer  more  than  part  of  the  acid  and  of  tbe 
Qnt«TB  into  coBifaiiiatiDD,  tbe  greater  port>nn  of  both  tvatadt^kng 
billed. — Tbe  wiaimitanidca  laenUe  the  natvnJ  fata,  and  mn^tam- 
poAbte  bx  wat«r  at  $40%  f>r  by  alkalis  at  100*,  for  the  taost  ptfl 
Derweygr,  onljr  wHb  difficatty  aad  by  long-ootntimied  actioa.  1ft  iB 
BQcfa  caacB  h  is  nuumitan  ihmt  separates  out,  except  thatv  br  ftotfeir 
fijiatioQ  of  water,  a  portioii  of  it  tit  converted  \ntf>  roannite.'  Id  tf^ 
respect,  and  bo  far  as  regardis  the  quantity  of  water  acpatated  ia  (^ 
fonnation  of  the  mannitantdes,  it  is  wiannilan  (and  not  loaiuute)  thtt  ii 
ID  analogue  of  alcohol  (Bert helot). 

A.  lunnite  and  mtmobofic  acidi  famish  thr&c  diatmct  dsMHflf 
ooinp<~)ttndft. 

a.  Formed  by  the  combinatioa  of  1  at.  mannitan  with  2  at  td^ 
and  elitnmatioD  of  4  at.  water. 
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Berthelot  also  reckons  cblorhydro-mannitai]  as  bo&on^ng 
class : 

Cuu«0»   +  2HCI  «  C^H^CPO*  +   4UO. 

h.  From  1  at.  matinitan  a,nt]  4  at,  addt  with  elunlnation  of  4 
Rt.  water: 

CUHiiQW     +      4C»UH>*     -     C"H»0»      -^      il(0, 

C»HaO»     +     4C5»H»0*     =     C^H'-'O*     ♦     4HO, 
StetHc  tcid.     BlstMro-manniuti. 

r.  From  1  at.  mannitan  and  6  at  add,  u'ltli  elimination  of  t 
water. 

C»H'=0"^»     +     6C«11«0«     -     C*H«*0=     ♦      i«HO. 
T(!nt»ro*t»>niii  Cpd. 

B.  Tlio  compounds  prodijced  by  heating  moimiUi  vilh 
arc  formed,  ftc<;ording  to  Berthelot, — 
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a.  From  1  at.  mannitan  and  1  at.  acid,  with  elimination  of  4  at. 
water. 

Berthelot  classes  here  kinovin  (p.  345),  from  whose  formula  he 
deducts  2  at.  water  ^ven  off  between  160°  and  180°.  Van  Bemmelen's 
snccino-mannitau  belongs  to  this  class : 

C«H«0»     +     C»H«0»     -     C»H"0"     +     4HO. 
Mannitan.  Succinic  Succino* 

acid.  mannilan. 

h.  From  1  at.  mannitan  and  2  at.  acid,  with  elimination  of  4  at. 
water: 

CUHnO"     +     2S«H«08     «     CWH«0»8<0»     +     4HO. 
2  at.  sulphuric      Mannibisalphuric 
acid.  acid. 

c.  From  I  at.  mannitan  and  3  at.  acid,  with  elimination  of  4  at. 
water: 

C>»H»0»     +     SS'H'O*     =     C«H»0»,S«0",H*OS     +     4H0. 
3  at.  salphnric  Manniterflulphuric 

acid.  acid. 

d.  From  1  at.  mannitan  and  6  at.  acid,  with  elimination  of  12  at. 
water: 

C«H"OW     +     6C«H«0"     -     CWH»«OJ^     +     12HO. 
Tartaric  add.      Mannitartaric 

acid. 

C.  By  heating  mannite  with  iheterhasic  acid,  citric  acid,  oitro-  and 
bidtro-mannitan  are  formed, 

a.  From  1  at.  mannitan  and  1  at.  acid,  with  elimination  of  6  at. 
water; 

C»H»Oi»     +     CUH'O"     -     C«H"0«     +     6HO. 

Mannitan.         Citric  acid.     Citro-maonitan. 

5.  From  1  at.  mannitan  and  2  at.  acid,  with  eUm'nation  of  8  at. 
water  t 

C«H»O»0     +     2C«H«0"     -     C»H»0»     +     8HO. 
Bidtro-mannittn . 

Proceeding  on  the  assnmption  that,  in  the  formation  of  the  true  bidtro-man&itan, 
4  at.  more  water  must  be  eliminated.  Van  Bemmden  regardu  the  last  compoand  as 
belong:ing  to  a  distinct  class.  In  this  case,  however,  biatearo -mannitan  and  Tarious 
other  bodies  would  have  to  be  excluded  from  the  class  of  mannitanides.  [Kr.]  — 
Berthelot's  nomenclature  is  founded  on  the  assumption  that  the  atom  of  mannitan  it 
lialf  as  gieat  as  that  here  adopted,  vis.  ■-  C^H^O".  His  fnannite-monokniyrique  it 
accordingly  the  same  as  the  bibu  tyro -mannitan  of  this  Handbook,  etc. 

In  the  following  cases,  special  phenomena  accompany  the  heating 
of  mannite  with  organic  acids. 

a.  On  heating  mannite  with  excess  of  oxalic  acid  to  110°,  the  acid 
IB  decom]X)sed  into  carbonic  and  formic  acids,  and  an  instable  com- 
poimd  of  formic  acid  and  mannite  is  produced.  (Knop. — See  below.}  At 
first,  and  before  the  decomposition  of  the  oxaUc  acid  takes  place, 
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Mannito  m  not  altered  by  ebullition  with  dilute  aeiilB,  ftqueona  alkalis, 
>T  potassio-ciiprio  tartate, 

SI.  Mannite  is  not  fennented  by  contact  with  yeast  (Pelottze  and 
otbers).  It  is  decomposed  by  lactoiift  ferment  (p.  27G),  in  proflence  of 
cbftik,  with  evolution  of  carbonic  acid  and  water,  and  formation  of 
alcohol,  \'ai:ik  acid  and  butyric  acid  (Pasteur,  N,  Ann,  Chi'm,  Fhr/s,  52, 
404).  Animal  membranes  produce  lactic  acid  from  maniiite  (Fremy, 
^^K^wpt.  rcHfi.  *J,  lfi5).  Fremy  is  alig  of  opinion  that,  tn  ihe  lactc^tts  fermcntalion 
^^kf  sugar,   tbia    ftubaUnce  U  Arst  cotiverted  into   mannite  and  then  into  kftic  acid. — 

^^pVhcn  a  mixture  of  mannite  with  ohulk  and  tAmte  (gelatin^  pancreatic 
^^msauo^  albuijiiii,  or  other  riitrogouons  oonBtituents  of  the  animal  body) 
^Ha  left  to  itself  for  some  weekg  at  a  tempciarure  of  40'',  the  nitrogenous 
^Hsubstance  and  the  inatmite  are  dccompoe;ed  b^irnultaneon^ily,  a[id  with 
elimination  of  carbonic  acid,  nitrogen,  hydrogcnt  aleohol,  lactic  acid, 
^^b"tync  acid,  and  acetic  acid  (Bt-rtlielot).  ThiiB  di^comj>owition  is  inde- 
^^feendent  of  aocens  of  air,  and  iw  not  accompanied  by  tlie  apix-ai'ancc  uf 
^^^^eftst-cclls.  The  quantity  of  ahxihol  ohtiiined  amountB  to  between  13 
and  33  p.  c  of  the  doconii>o,sed  maniiite,  tsut  no  glycerin,  fat,  or  sug^r 
is  fonned  at  any  stage  of  the  dccomposittoii.  Acetic  and  butyric 
actids  make  their  appisirance  as  deeom|>osition-prnduetfl  of  hietic  acid. 
~D  presence  of  carbonate  of  lime,  the  reaction  becomcH  irregular,  and 
peculiar  sngar  (p.  310)  is  formed,  especially  under  the  influence  of 
iticular  tissue.     (Bertlielot,  N.  Arm.  Chim.  Phifs.  50,  334). 


Cvmhittfitton3»  A,  M^ith  Wafer*  —  Mannite  exposed  to  air  saturated 
ith  moisture  takes  up  oidy  2  per  cent,  of  water.  It  dissolves  in  G*4 
ts.  water  at  18%  iji  (j't4  ptrt.  at  SO""'  (Berthelot),  in  5  to  6'6  pts.  at 
,6 — 20'  (Oe  Luca)  in  4  ptH,  at  I'i'  (Kiroher),  in  5  ptH,  of  cold,  and  In 
my  quantity  <^f  hot  water  (Vogel).  Sometimfa  on  shfilting  up  the  maumte 
rill)  water,  a  Jnrger  quantity  disscilTCA^  amounting  to  -^  of  tbe  vraCer;  but  llie  Btilution 
tn  itandiit^  deposits  siirti  a  qviaatiCy  of  mannite  Cbat  the  nbfiTfi  proivartton  ii  attfiined 
[B^nhelaT).  When  H7'fi  i[,tm.  manniire  are  dt«»o1v«d  in  ^48  grm,  wiater  at  IQ'b"  (that  id 
4  ptsO  tlic  temperature  falls  to  l^'i"  (Polil,  /,  pr.  Chern.  82,  155), 

B.   ^yi^h  Bajics. — ■  Potnssium-coirip&uitd. — When  1  pt-  manuito  and 

pti  jKitaflh-hydrate  are  dissolved  in  G  jjts^Jwann  alcohol  of  8o  p,  c,  tlio 

iqnid  on  ctwding  «cparato8  into  two  lasers,  the  lower  of  winch  must  bo 

'■atthed  with  liot  absolute  alcohol  and  dried  at  100"*.     White,  easily 

iftble,  Rtrongiy  alkaline,  fialtne  marts,  whieft  contains  25  p.  c.  potash, 

Kiuirofl  a  higher  temjx'raturc  to  decompose  it  than  siucrate  of  [Kitash, 

tna  dcfM^sits    miuinite  when  its  iilkahnr  solution  is  exposed  to  tlie 

ir.     It  18  insohible  in  absolute  alcohols  but  disBoIvcB  easily  in  atjueous 

Joohol  (Bivndecke). 

SiMiium^cf>m}}OuntK — Obtained  like  tlte  potasKinm-conipound,  which 
[t  sUso  rcricniblcs.     Contains  21'6  p,  c.  soda  (Brendecke). 

Mannite  unitrs  with  Hloridc  af  sodium,  forming  colourless  crystals  contaimng  24*2 
r.    NhCJ  (Ricgifl,   JaAr/f.   pr.    Pharm,    A,   8j    Phttrm,    Cfntr.    18^.1,093).      Neither 
ichCweiHS  nor  Knop  &  HchhEHermnnn  were  able  to  obtain  tbis  compound;  Ri^fs 
it4tcmeiits  Ubewisc  show  that  hia  maEinite  contained  glucuse.     (Kr,) 

Barium-cGmpowul.  —  When  the  eolutton  obtained  by  triturating 
together  equal  p(s.  of  baryta-crystalfij  water  and  uiannite,  Ib  mixed 
with  absolute  alcohol,  a  resiuoUH  precipitate  is  fonued,  which,  after 


vttUr 
take  ap  • 

iliiii    ■!  iT   '^    ^-^^"^riji    fall!    '*"r 
^t  „Tf  fidr  «te  ^Hi  wfcen  cmM  M  M*. 
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reflated  solution  and  precipitation  out  of  contact  of  air.  Dried 
:>ver  oil  of  vitnol  between  100*   aud  120°,  it  gives  off  14  p»  c*  water 

mU  >t.  s?  13  13  p.c.j^  and  at  IfiC*,  it  turns  jellow,  without  further  ]uss. 

Jpia  decompoaed  by  carbouic  acid,  witbotU  separation  of  mannitun. 

KBitcr  drj'ing  at  120°,  it  contains,  on  tho  aveiage,  '2'6'-^a  p.  c  lime  and 
76-65  p.  c>  maimite  (calc  23a3  p,  c.  CaOp  76-47  p.c,  mftmiitc).     (UbaldLiii.) 

tb.  Monobasic  com/>o?jn</.— G'*1I  *O^^CaO.  Bimannifste  ^^ Lime.  —  Wlien 
solution  of  the  bibusic  compound  is  left  to  evupijratc,  crystals  of 
mannitc  first  separate  oat  containing  5*3  p.  c-  lime;  and  the  raother- 
'  fOiir,  on  standing'",  deposits  a  cryataliiue  salt,  which,  after  drying  at 
\  contains  on  the  average  13'22  y>.  c.  OaO  and  86' 15  i*,  c.  mannite, 
iwering   to  tfic  fonuula    C^'IP'O",  CaO  {etic.   U'33  p.  c.  C»0,  86'67 
lit).     (Ubaldini,) 
Aqucims  mannito  dissolves  maffnesia  and  a  Bmall  quantity  of  moiBt 
tt  (j/*f?/HmiV((7  (Rieg-el),  —  A  sohitiiin  of  niannite  heated  with  potaBh- 
behaves  with   niirale  of  cobaU  Ukc  cane-sugar  (p.  2(?3).     (Ilerzog, 
£r,Arc/i.  50,  299.) 

Lcfid-compound^.  —  Anneoua  mannite  dissolves  lead-oxide,  forming 
an  alkaUne  liquid  preci(iitable  by  aintn«rua.  It  ia  not  precipitated 
either  by  neutral  or  by  basic  acetate  of  lead,  but  an  amruoniacal  Ht»hi- 
tion  of  the  neutral  acetuLe  produces  a  precipitate  in  the  concentrated 
solution  of  mannite  (Bertht-Iot).  —  The  jnannite  may  be  recovered  from 

lead- cum  pound  in  iln  original  state. 

a.  Sfxha^k,  —  The  com|ionod  b  treated  in  the  recently  pi'ecipitated 
\te  with  cold,  or  after  drying,  with  boiling  water,  is  resolved  into  an 
loluble  basic  and  a  ijohible  neutral  Icad-eonipound  of  mannite* 


■ 

Favre. 

■ 

tuetxn. 

^m              12  c 

..    72  0    . 

..       8-fil     .„ 

....       a'82 

■                      10  H  - 

..     100     . 

„       122     ... 

....       VtA 

^P                 a  o 

..     64-0     . 

..       7-83    ... 

....       7-tfl 

B                      6  PbO 

..  670-8     . 

,.     8214     ,.. 

.,.     82*03 

I              c^Hi'Tb'O'-^aptio  . 

..  81fl'8     . 

..  100-00    ... 

....  lOOOO 

b.  Qufit/rihasie.  —  Into  a  \varru  ammoniacal  solution  of  neutrcl 
tnle  of  lead,  a  concentrnted  ai|ueouH  ftnhition  of  mannite  is  poured, 
quantity  m«t  sufficient  for  complete  piTcipitation.  The  mixture, 
\)i  clc'ur  at  fiiRt,  deimsitSt  after  eilanding  fat  Hunie  tinu\  slender 
e,  wliieh  mnst  Im^  collected  ont  i_tf  coritnct  with  tfie  air  and  prt*fised. 
le  same  compnunfl  is  separated  fn>m  the  preceding  mixture  by  alcohol, 
id  may  be  obtained  piu'e  by  washing  with  aloohoL  — It  docs  not  give 
the  whole  of  ile  water  hi  vacuo  lill  heated  to  13IV\  tuniing  yellow  at 
saine  time,  but  without  furtlier  alteration.  It  in  decomposed  by 
bDJUng  with  water,  or  in  the  recently  precipitatud  wlate,  even  by^vash- 
iijg  with  cold  water,  the  basic  compound  a  tlien  remaining.  The  filtma 
yield*  by  evaporatiou  fi  crystBiJIine  drpo^it  of  *,  and  if  rvapornteJ  hi  yacao  after  the  re- 
fnuTxl  of  thi»  depo^it,  it  [eaTCA  a  mais  wliicb,  after  drjitig  «t  130'*»  cuulainB  67*9  p.  c. 
IcAd-niitlr.  M^Ketber  «ritb  CBrbon,  h^tlrogea  «nd  oxjgrn,  ia  proponioii»  Huwcrifig  to  Iba 
iormula  C«H*0*,     (Fm.re.) 
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SACCHAROIDAL  SUBSTANCES   C«H"0'*. 


12  C 

10  H  .    M 

.,..„..     720     ...,     12-16     ... 
10-0    ..„       I'fig     ,„ 

F»Tre. 
..„     1215 

B  O 

4  PbO 

64-0     ....     10-Bl     .„ 

447^2     ....     75-34     ... 

10*8B 

„     75 '30 

Ci-HJ"Pb*0'3 

fi93-2     ..„  10000     .-, 

....  10000 

Knop  regardg  Farre's  lead-compounda  u  mutarea  (see  Pkarm.  Ctntt^  1850,  SO)* 

Mannite  protects /ctti'c  satis  from  preciiiitatinn  by  various  rcagt*Dts 
(IT.  Rnsc),  Aquefms  manTiite  does  not  dissolve  the  oxides  of  on/^ociRjr, 
bmnuth,  zinc,  iron  or  tin  (Rie^l). 

AqueoUH  mannite  ilot*3  notdispnlvo  rttjtnr  o^tk  (RicgoI)^Frtim  an 
aq^^t.■^jLl6  fio»Iutioii  t.if  mamiitc  Tnixt-d  witli  itfjtrtc  siiiphatr,  f>ntasti  tiin*w« 
down  n  blue  precipitate  whicli  dissnlvf!8  in  excess  of  the  nlkalif 
without  undergi>ing  any  alteration  on  boiling. 

Mannite  is  nearly  insolultlt!  in  i^filtl  ahsobite  alcohoU  ftn<l  Imf  eparinglj 
soluble  in  the  sanic  liquid  wijcn  heated  (Biichhnlz) ;  in  hut  aqut'oits 
aJcnhol  it  dieBolvcs  in  such  qimntitr  that  the  lifjiiid  S'ttiditicH  I<j  a 
ei^stalline  pulp  pa  cooling.  It  lUj^alrcB  at  14°  in  1430  to  ICfiOptii, 
absnliitc  alcohol,  and  at  1*5*  in  84  to  90  pta.  alcohol  tjf  sp.  gr,  O'HaXa 
(Berthelot). — Insohible  in  ether. 


Appendix  to  Manmte,^ 

Mannide. 


OnVKj*  or  c«n»o« 

Bkrtitelot  (1856),     N,  Ann.  Chim.  Phyn.  47,  312  j   Chim,  organ, 
WiO,  2,  204;  Liek  Kopp,  /nArr^er/l856,  057, 

Obtained  in  one  instance  by  heating  manoite  with  butyric  acid  i( 
sealed  tube  to  a  temperature  between  200'^  and  2oO^.    AftiT  dtvanl 
the  liquid  containinj^  the  butyric  ai^^id^  there  remained  at  thir  Ixdtom 
the  VDBSel,  cryataln  of  mannite,  and  a  liquid  which,  when  disftolvcd 
water,  evapjraled  t-o  dryneHH,  taken  np  with  abs<dnlL*  alcoh<tl,  aguin 
evaporated,  washed  with  ether,  rodJasolvcd  in  idcoliol,  and  evapoi    ~" 
■ — yielded  maiiuidc, 

PropfTtifa,    Thick,  acarooly  fluid  Ajnip,  havinfr  a  sweet  taste, 
bitter  after-taflte.     Neutrfih    VoIatihsesHli^ljtly  at  1  (XT',  more  at  Mi 
Volatilises  whcu  heated  on  phtiuuin-foil,  apparently  without  diro 
posit  iou. 

fff  104*.  BcrthcTot. 

18  C 72     ,..  4Ilf3  43*7 

Ifl  H 10    ...  fl'9  7-3 

8  O ■■     e*     ....  43-3  „     44*0 

C'-tr»0* 146    ..„  1000     I  WO 
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Dcliqneaces  in  contact  with  the  air,  and  is  partially  converted  into 
fm&rmitc.  In  a  tn<Mif'i*atdy  danip  atiiiospfiere,  it  takes  up  40  |>.  c 
'ater  in  12  hours;  iu  an  atnii(irtj>]iorG  BatiLratod  with  moibiture,  it  iskoa 
ip  8(>]>er  coTJt.  in  4  days,  part  of  the  water  evaporalini^  agraiii  on  tjtaud- 
Lg,  and  crystals  nf  maunitc  sepamtlng  out. —  Whon  loft  in  contact 
ith  oil  o/iTitnot  at  100'  for  several  hours,  it  forma  a  compound  whne^* 
ftryta-salt  is  amorphous  and  infiululjle  in  water.  WTien  mannide  is 
ieatt.'d  to  200"*  with  hemoic  actd^  a  neutral  compound  insoluble  in  ether 
Jformod,  probably  bibcnzo-niannitc,  — When  mannidc  is  hoated  to 
with  burifta-cTi/stals,  aRmall  |:>ortion  of  it  i8Conv£?rtt>d  into  raaunitc. 
Soluble  in  wul^  and  in  absohtte  alcohol;  insoluble  in  ether; 


Mannitan. 

Bertitelot.  N,  Aim.  Chm.  Ph/H.  47,  30G ;  Lkb.  Kopp.  JaJtresher.  1850, 
655;  Chim.  organ,  Paris,  IbOO,  2,  172, 

Fonnafton.  L  By  heating  mannite  to  200"*,  —  2.  By  deeomposmg- 
mnitio  I'there  with  water  at  240%  with  acids,  alkalin,  or  lead-oxide  at 
iO0°,  or  with  alijohol,  —  3.  By  heating'  maunitc  with  concentrated 
ciueijus  or  alcoliolic  hydnjchloric  acid, 


^Kiait 
^■diissi: 
^ratan 


Prejforation.  1*  When  mannit«  is  heated  for  some  minutes  to  20ty 
in  an  oj»en  cjipsnlc,  part  of  it  gives  off  water,  and  la  converted  into 
^matmitaii,  while  another  |X)rtion  remains  landecoaxpoHiKl  The  product  is 
iolved  in  water;  the  solution  evaporated  till  the  uiideci>mpo6ed 
jannitc  cryfttallisct) ;  the  last  muthcr-Jiquor  evaporated  to  dryness  over 
the  water-bath ;  and  the  residue  exhausted  with  absolute  aleohtil, 
which  takes  up  the  mannitaii,  To  remove  the  secondary  products 
foruied  by  the  httat,  tiie  alcoliolic  solution  is  digested  for  some  hours 
with  oxide  of  lead ;  the  filtrate  tnixed  with  water  is  freed  from  dls- 
lolvcd  lead  by  sulphuretted  hydrogen,  and  evajwrated  to  dryness  ;  and 
4he  rnannitan  is  extracted  from  the  residue  by  absolute  alcohol, — 
2-  Manuite  i^  boiled  with  Funiing  hydrochloric  acid  in  a  long-ncckcd 
fla^k  fc»r  GO  hours;  the  liquid  is  evajjorated  over  the  water-bath;  the 
reaidue  nn;xod  with  oxide  uf  lead  and  dig-estcd  with  alcohol ;  and  thel 

kBohUion,  after  being  treated  with  Bulj^huretlod  hydrogen,  and  freed 
frfim  sulphide   of  lead  by  filtration,  ia  evaporated  to  dryness.     The 
residual  syrup  Is  treated  with  absohite  alcohoh  any  mannite  Miat  may 
remain  mixed  with  it  is  suffered   to  crj'stallise  out;    the    filtrate   is 
evaporated;   and  the  maunitan  which  remains  is  further  jinritied  by 
,      wa-Hhing  witli  etlier,  lo-solution  in  absolute  alcohol,  and  evaporation. 
^J— 3.  Maunito  may  also  lie  diss'tlved  in  a  miitiire  of  alcohifl  and  futnttig 
^Phydrochlnric  add,  and  the  Bi)Imion  heated  to  100°  in  a  sealed  tube  for 
^  Gti  hours,   the  liquid  then  separating  into   two  layers,   the   up|>er  of 
which  consists   of  chloride   of  ethyL     This   is  rt^movt^d,    the   lower 
uqiu'ouH  fitriitum  evaporated  to  dryness  over  the  water-bath,  and  the 
residue   purified  as  in  (2),  —  4.  When  Htearo- manuite  is  heated  with 
tWater  in  a  sealed  tul>e  to  240",  stearic  acid  separates^  and  an  aqueous 
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»  li  qff  TfeJ,  iMftHhii  with^oktJB  cJL— 6.  With  *J< 
1 10^«  il  liMMt  a  ^amfo^td  wtieafr  IimjIb  wit  »  mbftk  ■ 
a^  «*■»  aft  in**,  pTia|r.<^  — JpfcttrieaodL  — «.  Health  «> 
<*  fcwwa  bauK>-  or  steanMBMVlr 


*»•-) 


(BertbeM.) 


MkUkw.  (BaaUtew,  A*.  A^ 
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HANNltO-TERSULPHURlC  ACID.  971 


Qmjftgated  Corapountk  o/ManmU, 

MaDnito-bisnlpliiuic  Acid. 

C"BP*S*0**  =  C"H>*0»4S0». 
FavbA.     K,  Ann.  Chim,  Phys,  11,  77. 

MtunuttUtu^oillure,  Aeide  numHimonotul/urigue  (Berthelot).  —Known  only  in 
combination  with  water  and  with  bases  (pp.  363). 

Mannite  is  dissolved  in  oil  of  vitriol ;  the  solution  is  mixed  with  a 
large  quantity  of  water,  neutralised  with  chalk,  and  filtered ;  the 
remainder  of  the  sulphuric  acid  is  removed  by  acetate  of  baryta ;  and 
the  tiquid  precipitated  with  basic  acetate  of  lead.  The  latter  precipi- 
tate, decompoecd  under  water  by  sulphuretted  hydrogen,  after  com- 
plete washing  with  boiling  water,  yields  an  aqueous  solution  of  man- 
ntto-bisulphuric  acid,  which  decomposes  at  the  boiling  heat,  and  then 
only  forms  precipitates  with  baryta-  and  lime-salts. 

The  Ume-aalt  of  this  acid  is  precipitated  from  its  aqueous  solution 
by  alcohol  and  decomposes  when  boiled  for  some  time,  depositing 
sulphate  of  Ume. 

Lead-saUa, — a.  With  12  at,  lead-oxide,  —  On  mixing  the  solution 
of  the  lime-salt  (prepared  as  above)  with  an  equal  quantity  of  alcohol 
and  precipitating  with  alcoholic  sugar  of  lead,  after  filtering  off  the 
sulphate  of  lime,  a  small  quantity  of  a  lead-salt  is  obtained,  correspond- 
ing in  composition  to  the  formula  C'^H^oPbH)"  4SO,8PbO,  —  or 
C»H»PbO»,SK)«,5PbO  according  to  Berthelot  (N,  Ann.  Ckim.  Phya. 
47,  886). 

b.  With  8  at,  lead-oxide,  —  Preparation  as  abore.  White  precipitate 
which  turns  slightly  brown  at  130  in  vacuo,  dissolves  in  dilute  acids 
and  precipitates  sulphate  of  lead  when  its  solution  in  nitric  acid  is  boiled 
for  some  time.    Insoluble  in  water. 


at  130^. 

Favre. 

mean. 

12  C 

10  H    

8  O    

...      720    ....      6*00    .... 
...      100    ....      0-83     .... 
...       64-0     ....       5-83     .... 
...     1600     ....     13-33     .... 
...     894-4     ....     74-51     .... 

....      6-03 

0  82 

....       614 

4  SO»    

8  PbO 

13-37 

74-64 

C»H»Pb*OW,4SO»,4FbO    

...  1200-4     ....  100-00     ... 

....  10000 

Mazmito-te 

rsulphnric  Acid. 

W.  Knop  &  ScHMEDERMANN.     Ann,  Pkarm,  51,  132. 

Mmnit-triiulfotduref  Mannit$ehw^elidure ;  Acide  manm»eiqMuul/iirigue,    (Ber- 
thelot.)   See  page  368. 
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12  C  

72-0 

11   H  , 

»     11*0 

6  8   _ „, 

,. ....,     96-0 

27  0  

-  21G'0 

3  B*0  

229-5 

Knap  0(  SchucderfflUiD. 

ii'sa   ^„,^ 1119 

176  »  2-03 

15-37  -„  15*32 

34-59  „ 35'U 

3Q-75  3fi-3S 


C*='H»BaK)^6S03....  624'5     ....  lOO-OO     lOO'OO 

(7-97  p.c  BaO  carresponds  to  5782  p.  o.  BaO.SO^ 

Lead-salL  —  CPreparaibn  p,  372.)  The  aqueoiaa  solution  deposits  sul- 
pnate  of  lead  when  c^'aporated  at  a  gentle  heat,  and  loaves  a  tnrpeQ" 
tine-like  mtw»  Avhich  dt.'comjpoBea  on  further  exposure  to  heat*  Pre- 
cipitated by  alcohol  from  the  concentrated  solution  in  oil-drops,  which 
dry  up,  in  vacuo,  to  a  yellow  amorpLoufi  deliqueBceut  masSj  and 
ile&ve  a  Bmall  quantity  of  sulphate  of  load  when  dissolved  in  water, 


Knop  9l  Scbo«4«!rmBbD. 

12  C  

720    ,. 

9-87 

9*8 

11   H  

11*0     .. 

V41 

6  S   

96*0     .. 

..     1326 

27  O  

.,. 21G'0     .. 

.,     29-62 

3  PbO 

334'2     .. 

..     itt^H 

-44-38 

C^Hi*Pb»0«  6SO»....  729*2     ....  100*00 


Chlorhydro^mannitan. 

Bebtiieldt*    N.  Ann.  Chim,  Phtfs,  47,  3&^;  Chm*  (frffcm.  2,  197;  Lieb. 
Kopp.  Jahrtaher^  1850,  661. 

Jtfannilr  chlirrhydriqut  or  tAonocMorhydrique  ;  CAiormartiiilsntt/er  (p.  362). 

Munnitc  is  heated  to  lOO""  Jn  a  closed  tube  with  10  to  15  pts. 
fuming  hydrochloric  acid ;  the  liquid  is  neutralised  with  carbonate  of 
potash,  shaken  up  with  ctlier,  and  evaporated ;  the  syrup  is  left  at 
rest  for  Bome  months  in  vacuo  5  and  the  crj'stals  which  separate  are 
punned  by  recrystanieati**!!  from  etber.  Tbere  remalnB  a  mother- liquor, 
p«rlupB  coDiifitiog  of  timiLor  compounds, 

Whil<3,  microscopic  crystals  resembling'  mannite,  with  a  bitter  arc* 
matic  taste  and  aromatic  odour,  which  is  emitted  when  they  are  heated* 
^feutrab  Melts  when  heated,  and  solidifies  in  a  co'stallinc  maHS  on 
cooliug.  Volatilises  without  decomposition  when  heated  on  platinum- 
[loiL 

BeribelaL 

12  C 72    ...,    35-92 55'9 

2  a  71      ..     35-32 

ID  H    ™.„     10     .,.,       4-97     5'fi 

6  o   48    ...,    as-an      

C"CPH^*0* 201    ..*.  100*00 

The  vapour,  when  set  on  fire,  bums  witli  a  green-edged  flamo,  and 


C«HK)" 


hy  ^me  koo  manntan  mk 
bj  mitrwD»  «/*  mho-  f mi  iW 


s:%3s.--: 


tr  IteHic  Add  with  Mannite. 


c^  <MuUie  9ci^  «ttdi  ii 

Tbe  mixtvrv  b  baited 

loralnrkoozs  to  9€%  to  eTp^Kxamd 

it  «Aer  viadi  there  mmiits  a  ooloaftMi 

hpc,  Ml  9oKdifies  oo  coolmg;.    ISob 

ft  ol  ioiBic  acid  may  be  remwtd  b; 

od  at  fitzW.  it  beoQOieft  t»M  m4 
&Bi«^  it  iaqnddjnmokfed  h' 
tiicvefove,  pertiap8»  C^WV,: 


tas^  291). 


JC  Atm.  C^mm,  /ijnL  47,  541 ;  Clm.  or^ox.  9.  903:  OJL 


Jfc 


■Awiii^. 


A  aistva  <f  ■Mttai9a»  yalaa^kydmtci,  ft  bbmU  qtiaiititrof 
ana  bfCMde  «l  dl^  k  heated  lo  190*  ia  «  sedtid  t«b«  for  30  or 
boarsL  thM  ahafcett  1^  wU  etJber  aad  llM^eKtnel  ev«|»M«t^ 

wkcn  bi?«ted  oa 


wHluMrt  d«com|vMiiiM 


99  C  ^          m           ***** 

•9tt   , 99    ^      t^ 

'  »  O   99    -    39-W 

fierdi*k.L 

r7 

39^ 

c*yo*^  tt9  „ 


1994 


OutMMiiaas  wbra  bmted  in  a  tvba. —  Oeoonpoaod  by  a  mixtuK 
m9  y'nM/  awl  ImtTric  add,  with  foraatkia  of  bomate  (if  «Hli/L 
Maariy  inaohdJa  in  ««ter»  easily  atMtie  in  akM  nod  «cA^. 


BIBUTYRO-MAMJITAN. 


Aceto-mEinnitan. 
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Bebtiielot.     N.  Ann.  Chim.  Phjft.  47,  315;  Ckim.  ^rgot^.  £,  185  j  Lieb^ 
Sf>ffp,  Ja^tred^.  IB5G,  657. 

ManitUe    ac^tigue  or  mortGaHiitftte. —^  Bieuitfgi^Hre  -  Mannitandtherf    Ew^man' 

nitanetler. 

Formation,     By  heating  mannite  with  glacial  acetic  acid  to  200** — 

ZdCO    ,      In  ^atitart  with  oil  of  vitnal  aoJ  acetic  acid^  at   mean    temppratitrea,  or  widk 
gUcU]  Bcedc  add  at  lOQ*  C,  oi&aiiite  fonuA  only  traceB  of  this  eompoand. 

Pfeparatioit,  A  mixttire  of  glacial  acetic  acid  and  mannit^  ib  heated 
to  200  — ^^O''  f€«r  50  or  60  hom-s ;  and  tho  product  k  mixed  with 
aqueous  8*^a-golution,  noutralieed  completely  by  adding  a  Braall  quan- 
tity of  Holid  potatiliT  and  shaken  up  with  etlier  as  long  aa  t!iat  Uquid 
tAKCB  tip  any  of  the  compound.  Tne  ethereal  extracts  are  decolonaed 
with  atumal  charcoal  and  evaporated  iu  vacuo  at  a  g«ntle  beat. 

Pfopertk*.  Neutral  ayrupi  having  a  very  bitter  taate>  laodoroua 
In  the  cold,  but  gives  off  a  i>eculiar  odotir  when  f*"uutly  heated.  When 
heated  on  platinum-foil  it  volatilises  almost  without  dccomp^ition*  — 
Decomposed  with  bHryU-iratert  it)iddfr  4G'4  p.  e.  acetic  iicid  ;,caJc.  •IS'4  p.  c.  C*I1*0*J^ 
and  74'4  p,  c.  maimitr^  together  with  maunitui  (calc.  73'7  p.  c.  mAnnttci)^ 


BcTth^lot. 

20  C 

„„.  120 

.„.     4R-a9     .. 

487 

Ifl  H    

16 

....       6*5     „ 

67 

li  0    „, 

u...  112 

....     45-16     . 

U6 

t»Hi»oi*.. 

218 

....  100-00     .. 

lDO-0 

Dti^tttpositions.  1.  flmtedii)  a  tub<Sj  it  decomposes  and  gi7e8  off  an 
odour  of  caramel.  ^  2,  It  undergoes  but  very  slight  alteration  T/rhen 
kej't  for  many  months  in  contact  with  wuter  ct^utaining  alcohol.  - — 
S-  Alcoholic  hifdrochhric  acid  decomptusesit  in  a  ft'w  days,  into  marinitan 
&iid  acetic  acid ;  but  by  loDgor-coatiuned  action,  mannite  ia  like- 
wise funned. — i,  Jiatytn-uHita'  acta  slowly  at  101* ',  decomposing  it 
cx)inpletely  in  50  honrs,  into  manoitan  and  acetate  of  baryt-a. 

In  water  it  disBulvos  without  dcoompoHitiot],  even  at  the  boiling 
beat.    Soluble  iu  nkohol  and  in  tther^  but  uot  in  sulphide  of  carbon. 


Bibutyro-manBitan, 

Beethelot,     N.  Ann,  Chim,  Phy$,  47,  319 ;  0tim.  organ,  2,  188  j  Lith 
Kcrpp.  Jtthresber,  1856,  658. 

ManniU  mdmhufyriqut  (Betthdut).     Mhyittvr%^Mrt-.m9nniUntsltr, 
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^  MANNITARTARIC  ACID.  877 

I 

Sacdno-mannitaiL 

C*>II'*0»  =  C"H«<y*,(?>HH)«. 

Van  Bkmmkt.kn.     Scheikund,    Verkandelingm  en   Onderzoek.  13;  abstr. 
Koj^'s  Ja/tresber.  1858,  434. 

Btmiieijudure-mantuittMiter  (p.  363). 

Mannite  and  succinic  acid  in  equal  numbers  of  atoms  arc  heated 
together  in  the  oil-bath  to  170°,  whereupon  the  mixture  gives  off 
water  and  melts  to  a  yellow  liquid,  and  then  solidifies  to  a  hard,  dark- 

frey  mass,  which  is  to  be  tritm*ated  and  well  boiled  with  alcohoL 
asteless.    Neutral 

Tan  Bemmelen. 
at  170*— 180*.  mean. 

20  C 120     ....     48"78     48-90 

14  H 14     ....       5-68     5-53 

14  0 112     ....     45-54     45'57 

C»H"0»   246    ....  100-00     100*00 

Deccfmposed  by  prolonged  boiling  with  water.  —  Dissolves  in  oil  of 
vitriol  and  in  warm  nitric  acidy  succinic  acid  being  set  free,  and  mannite 
entering  into  combination  with  the  mineral  acid.  —  Decomposed  by 
boiling  with  lead-oxide,  with  separation  of  succinate  of  lead!,  part  of 
the  lead,  however,  remaining  in  solution  as  mannlto-suociuate. 

Insoluble  in  watery  alcoholj  and  ether. 


Mannitartaric  Add. 

C»H»«0»  or  C«>H>^« 

BsBTHELOT.    N,  Ann,  Chim.  Phys,  47,  330;  Chim,  organ,  2,  200;  Lieb. 
Kcpp.  Jakresber.  1856,  660. 

Aeide  mam^tariripte  or  mannitritartriquef  MaimitttrtertSure,  —  Known  only  in 
oombination  (p.  368). 

When  a  mixture  of  equal  pts.  mannite  and  tartaric  add  is  heated 
for  five  hours  to  100°  — 120  in  a  open  vessel,  a  glutinous  very  acid 
mass  is  produced,  which  is  a  mixture  of  mannitartaric  acid,  tartaric 
add  and  mannite.  This  mixture  is  triturated  with  carbonate  of  lime 
and  a  small  quantity  of  water  till  it  becomes  neutral,  then  filtered  and 
predpitated  with   alcohol.      The  precipitated  mannitartrate  of  .lime 

Surified  by  repeated  solution  in  water  and  precipitation  with  alcohol,  and 
ecomposed  in  aqueous  solution  with  an  equivalent  quantity  of  oxalic 
add,  yields  aqueous  mannitartaric  add,  which  is  gradually  resolved 
into  mannite  and  tartaric  acid. 

Mannitartaric  acid  is  tcrbasic.  (Berthelot)  If  l  at.  of  the  acid  be  rappoaed 
to  oontaio  1  at.  mannite  (C^O*  ^^  ^^  i°*ut  be  regarded  as  lexbaaic,  and  represented  by 
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SMXHABOIDAL  SCBSTAJICKS   Cna*H)B. 


C*ff*0»(Kr,>    lu  nha  bested  with  bydimte  ttf  Im  to  SOD* 
for  ^7  or  ezzty  boon,  are  icaolred   into  manmte,  imnmtti,  mi 

«f  Limt^^Tn *—'l.-  White,  loooriy  cxibei^ttl,  tfw- 
r,  iwhich  <HM«ir>iii  gMMflyinymtiy  whmt  reoentlTfiriiwii^ 
bdl  wilfa  iSfieAj  after  drfja^  aad  is  precipitated  br  alooU.    Um 
^yv^  m  r^ems  H  vcOmm  6  «x.  wat^,  4  at.  of  whidk,  aaovr- 
6i>  pi  c  (calc  6-1  p.  c  HO)  go  off  at  140"* 
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BlBJtNZO-MANNITAN.  879 


Bidtro-manflStaa. 

C*n»0*  =  C"m*0",2C'*HK)« 

Van  Bemmelex,  loc,  cit 

Sm  pp.362,  263.  — 1  at.  mannite  is  heated  to  140°  with  2  at,  citric  acid, 
tiU  the  mass  has  become  hard,  dry  and  tasteless. — Light  yellow, 
Beutral  mass,  decomposed  by  boiling  for  some  time  with  water  or  baryta- 
tvater, 

TU  Bemnieler. 
mean. 

86  C  ..« 216     „„     45*38     45*46 

20  H 20     ....       4-20     4-46 

30  O 240  ....  50*42  50*08 

C»H»0»  476  ....  100-00  100*00 


Bibenzo-mannitan. 

C«II«0"  _  C"n«X)',2C"H«0». 

Bebthelot.     N.  Ann.  Chim,  Phys,  47,  827;  Chim,  organ  2,  193 ;  LUb, 
Kopp,  Jahresher,  1856,  G60. 

Mannite  benzof^ue  or  mtmobentoique,    Bibenzoemannitmtee/er  (p.  362). 

Obtained  by  heating  mannite  with  benzoic  acid  to  200*^  for  ten  hours, 
and  purified  like  aceto-mannite  (p.  375),  till  it  reacts  neutral. 

Tough,  semi-solid  resin  which  may  be  drawn  out  into  threads. 
Neutral,  tasteless  at  first,  afterwards  bitter  and  aromatic. 


40  C     

20  H    

at  120'. 

240     .. 

20     .. 

..     64-52     .. 
..       5-37     .. 
..    3011     .. 

Berthelot 

641 
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372     .. 

..  100-00    .. 

1000 

Wben  healed  on  platmum-foil,  it  smells  like  roasted  apples,  chars, 
and  bums  away  without  residue.  Heated  in  a  test-tube,  it  yields 
needles  of  benzoic  acid.  —  When  left  for  several  months  in  contact 
with  water  containing  alcohol,  it  turns  sour  and  gives  off  the  odour  of 
benzoic  ether.  —  By  alcoholic  hydrochloric  acidj  baryta-water,  and  lead- 
oxtdCf  it  is  decomposed  less  easily  than  bibutyro-mannitan.  —  By  a 
larger  eicess  of  benzoic  acid  between  200**  and  250^,  it  is  slowly  con- 
verted into  hexabeuzo-maimitan. 

Insoluble  in  water,  nearly  insoluble  in  sulphide  of  carbon^  easily 
soluble  in  alcohol  and  in  ether. 
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SACCIIAROIDAL  SUOSTA^CBS  CB*^V, 


Hesabenz  o-Daaimitaii* 


Hebtuelot,  he*  ck* 


c«n»o»  =  c^'n*o*,cai*ii*0'. 


Mtmmte    trtbenzrtjqtte  f   HrxahtnifiirM»mUm^&wter.  —  Bibcnzo-moa 
heated  to  2iXi° — 250°  in  a  sealud  tube  for  20  boars,  with  % 
excels  of  beuzoic  acid ;  tll(^  oeutral  compound  thit^  funui*il  \%  ei 
from  the  producti  and  treated  ui  liJie  mjuiner  with  beii3t->ic  acid  ft 
time;  ano  the  product  is  purified  like  actto-mannite. 

Solid,  neutial  rc^m,  which  is  decomposed  by  heating  with 
f»f  lime,  aiid  contains  73*4  carbon,  5-2  hydrogxMi  and  21  '\  ttxygext, 
ponding  to  the  formula  C*II*0*  (calc.  75*1  p,  c.  C^  4*6  IL  uid 


Nitro*maimite. 


C«N»11*0»  =  C'^IPX'O**. 


¥i^  DoMosTK  A  Mi£sAR».  Con^.  rend  24,  89  and  3^1 ;  N,  J, 

12,  159',  PJUirtn.  Ce«/r.  1H47,  892, 
SoBRCfto,     Cm»f»i^  rend.  25,  121  ;  jlnn.  I^arm,  04^  S97;  />i^  W 

37d< 

A.  StRKCKES.     vlun.  Pharm.  7S,  59. 

A.  ILxoP.  P*<irm.  Centr,   1849,  B06  ;  1850,  40  ;    j:  pr.  CSm.  48,  »i 

49,  2i8:  ^iw,  Pharm.  74,  347. 
A,  ^  \V,  Kxor.     Pfuxnm  Cmtr,  1852,  129  i  in  d«tml :  /.  ir.CI* 

§6,337. 


^Nrnmm 


&  Hiovd),  IWniMfiM  (Bsrtlidiol). 


l*rrp(tmiwm,  1  pt,  of  pnlverieed  m&imite  t3  tntorutr^d  with  t 
(ftiantitv  iif  nitric  acid  of  ep.  gr.  1-5  till  it  dissolves  ;  a  smAll  qtuitito 
of  oil  oj  ritdoi  is&dded,  Lheu  nitric  acid  and  oil  of  vitriol  aJtenMUJyv 
4^  pis.  nitnc  iicid  and  10^  pt&  oil  of  vitnof  have  Uou  consiUBaL  iW 
|)Mly  maeB  is  mixed  with  a  large  quantity  of  wat  '  tIw 

nltPCNiMUinJt^  is  collected^  and  pnrified  hy  recryst;:  froi 
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WHtcs  flill7  Dc«dlee,  melting  between   68' 
(B^bbunp,  Cbayt  rML  dl.  3d3> 

BvEaUrg 

ftSudL 

™.     l»-4«     ,. 

Z      M4     „ 


DoMonte 

It  C  - 

«  N  « 

•  U  . 

MO., 

u 

sw 

_    WW 

^  i;-*4 

Vn?WCf*-^  4M    -.  IMM    -. 


\HM 


KITHO-MANNITE. 
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I  E&rlier  form  111  Ej  tbe  iaeorrectn^sof  whtclihu  been  aliDvn  bjStrvckerf — forthesnke 
»f  uniformityithcnitrogciiisgiTenm  iUffisaaahvjJotiitnciidd^) :  C^^H^X*0'^(Diwnonte  \ 
m  M^nird)  ;  C^H^X'Oii  ^8Taabe^g  &  Stiiaf,  bWz.  Jahrewher,  IH^S,  360) ;  Cm^'XiO"  ' 
KStenhouie,  Ann.  PhumH,  70,  218),  Svanberg  ft  SLaaTfftnfllj'fies  Jed  Berthdot  {Chim. 
■Bryan.  1,  195)  to  regnrd  theproduirt  examined  b;  tliem  a^Munmie  tlini/rrque  CH^X^O* 
■  «'C''H''X*0'"),  for  wbich,  horever,  {lCl^D^dmK  to  i^trecker's  inTesdgatlon,  there  lb  no 
hnl  f  roundr  even  if  (u  in  the  case  of  dulcite)  later  ciperimetitA  should  reveal  the  PxUt- 
^snce  of  two  nUro-compotinds,  ( Kr.)  —  According  to  Knop  and  others,  tiitro-mannite 
l^ontiiini  nitric  acid  as  a  proiimate  conBtitoent,  n  view  of  ita  constitutioa  resting  on 
targutuetiti  similar  to  thode  adduced  in  the  cade  of  |i]rrojcyliti  (p.  174). 

I       Decompositions.    1.  Nitro-mannite, 'when  kopt  for  some  years,  under- 
KOes  a  spontaneoys  dfcomjH>^itkm  attended  with  evolution  of  red  vajroura 

End  of   nitl'ic   acid   (Strieker).      See  thecrtrrcBpondinj^  decompoHtion  of  nltro- 

HiUcite,  ^2.  ^Vlicii  heated  to  1)0°,  It  re^^ilarly  g-ivca  off  red  v^apours  and 
leaves  a  hurd,  white,  friable  rcsidue  (Becbatup,  Compt.  rend,  41,  258)- 
iWTicri  carefully  lieated  in  a  tCtft-tulMi',  itirivltsj  with  ahg-ht  evolution  of 
fced  vapours,  and  i^nlJdifies  in  the  cr>'Btalliiie  fomi  on  cooling.  When 
|lefi8  strongly  heated,  it  detonates,  with  abundant  evolution  of  red 
vapcniFH,  and  leaves  no  residue  (Strccker),  — -3.  It  does  not  explode  by 
Blight  frictiont  but  wlien  i5lmck  \nth  a  hammer,  it  detonates  violently 
ithout  apparent  emission  of  red  vaf>ours,  and  sets  fire  to  giinpowdcr 
lixed  with  it  (Sobrcro),  —  4»  Oil  of  vitnol  dissolves  nitro-raannit& 
kbundantly  find  witliout  evolulion  of  g^8  \  even  the  addition  of  copjx;r- 
taminjjs  produces  no  alteration;  but  a  few  drops  of  water  eliminate 
irge  quantities  of  red  vapimr,  whilat  the  sohuiou  takes  op  cr»pp4vr  and 
scomos  green  (Strecker).  —  0\t  of  vitriol  diluted  with  from  2  to  4  per 
it.  of  water  eliminates  from  nitro-rnannito,  after  sonic  time,  colouileBS 
HITS  of  nitric  acid  (Knop).  —  5.  When  an  alcohohc  eoltititm  ftf 
dtro-mannite  is  mixed  with  a  larg^e  excess  of  sulphide  of  ammonium  which 
completely  Raturated  with  hydro&ulphuric  acid,  it  in  reduced  to  man- 
[■nite,  with  evolution  of  a  large  quantity  (*f  ammonia  and  separation  **( 
tulphur.  If  sulphide  of  iuumonium  less  completely  satnmted  with 
lulpburctted  hydrogen  ho  used,  there  remainsj  on  evapcn'atioii,  a 
ikmred  j)roduct5  containing,  in  addition  to  manoite,  the  ammonia 
(alt  oi  an  org-aitic  acid  (Dessai^ea,  Compf^rertd,  33,  4G2)j  see  alw  Knop* 
IPAarm.  Cenir.  184 3^  807,  — 1>.  By  continued  boihn^  with  aqueous  ysttlp/tite 
^f  ammonia  completely  saturated  withKulphurons  acid,  nitro-mannite  is 
jduced  to  mannite,  with  formation  of  sulphate,  nitrite  aiid  nitrute  of 
lftmrDouia(A.&  W.  Kno[i).  Sntphnrous  acid  and  hydrosulphuHo  acid  do  not 
appear  to  act  on  nitrtvniHnnlte.  —  7.  \^y  ferrom  ac.etal€  it  is  reduced  to  man- 
J  nite  (Htchamp,  X,  Ann,  Chim.  Phifs,  4C,  354),  for  tlie  most  part  to 
^Kjoannitan  (Berthtdot).  I5y  treating  nitro-raannite  with  hydrocbUmc 
^■Acid  antl  iron,  copper  or  zinc,  niantdtc  and  many  decomposition-pro- 
^Bducte  are  obtaincu. 

^B  8.  By  boiling  aqneotis  or  cold  alct»hoKc  poiash^  nitro-tnannite  is 
^Pdieaolved,  with  red  browu  crtloration*  (Strt-ckei',)  —  9.  Nitro-njunnite 
^  heated  witli  hatytfi-ioatt't'  to  100*'  for  forty  hourfl,  is  dissolved  with  yrlhiw 

colour,  but  neither  mannite  or  mannitan  ciui  bo  dL*tected  Ui  the  solution 

(Berthehd,  N,  Ami.  Chim.  Phjs.  47,  340). 

Nitro- mannite  di»holvejA  in  ttkohol  and  in  tthtr^  especially  with  {ud 
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im  4am mat  jiiU  U|Mih  when  ibilcca  up  witK  -'Ti"! 

Ifdl   AMai»    Aq;oeoe0  roaniiitk  acid  d<'c<'«m^vk9f"  - 
^fei  ic jujeucc,  afldAwojvgg  aoc  and  irou.  with  rv<>li 
TIUJ  ill  Mi  ■iwi'rfr^  ™tn>^Mfm  ^^  .Ti    exivpting  t^. 
j«lf    casOj  atJnble  in  wak*r,  and  mi>st  of  them  aru 
gtaiw^M'^ytaV^**     They  Art?  ins^ilublkr  in  ttIooUt>I,   an*! 
Stated  tliereby,  disfioJ%*e  witb  difliciilty  in  waUr  afu-r 
bcAiff  water,  1  bey  knend  Ilij^iIkm-  l«>  resinous  ma&««i, 
dcoompoAition.     Tlioy  di-<H»in[Ki«o  n^ith  |?re»t  lurilily. 

3lnnnitii-  ndd  likV^ise  fr>rnia  fewic  Bajte;  Mimo.fioVi' 
BeBai>ez  did  not  succeed  in  prepariug.  Ttw  aquooiwt  h< 
c]pitat4^i  by  ihe  italt^  of  athwm,  maffn&tumy  ahtmmmmf  ;uw, 

T,  «iV*'^,  or  niet-am/. 

kanmWtf  ^/  ^<''*w*-  —  Mannitic  acid  cxactJy  neatfalbcd  witk 
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MANNltrC   ACID 


aqueous  potaeh,  becomee  turbid  ou  addition  of  alcabol  of  about  90  per 
cent*,aiid  deposits  a  browuish  scmi-fltiid  mass,  |xirliapB  bibasic  maiiDitiito 
of  pot&ali.  The  Bolutiun  half  neutralised  or  completely  neutralised 
with  potash-ley,  turns  browu  and  decomijoses  when  left  to  itaelf  or 
evaporated  over  the  water-bath,  but  doQs  not  yield  cryatalfl. 

MarmitaU  of  Bivi/fa,  —  A(|ueou«  man ni tic  acid  ia  precipitated  by 
exce9S  of  baryta-wator.  The  clear  solution  of  mannitic  acid  neu- 
tralised with  baiytU'Water  turns  add  from  decomjxjgiition  every  time 
it  is  evaporated  over  the  water-bath*  Munnitate  of  baryta  cont-aina 
Iwss  baryta  than  Is  required  by  the  formula  of  the  bibasic  salt. 

MiJtnmtiite  of  Lime.  —  Lime. water  rencti  with  mannitic  acid  in  the  same  m^innfr 
ii  bsrytj-wBter.  Aqueoug  mannitic  acid  is  heated  Avith  crirboriate  of  lime 
till  tlie  solutian  betimes  neutral  and  no  lon^r  effervesceaj  the  cooled 
filtrate  is  mixed  with  2  vol.  alouhol  of  sp.  j^r.  0'82  ;  the  fl^X'ks  which 
fall  down  aie  collected,  washed  with  nlcohol,  and  reditiisolved  in 
water;  and  the  boIqIiou  ia  repreeipitated  with  alcohol. — Wliite, 
earthy  powder, — or  if  the  prcciftitate  hus  been  heated  under  alcohol, 
round  micToseopic  fpramilcs,  without  distinct  crystalline  form,  which 
ire  ofT  adhering'  wat^u'  at  100^. — After  diyirig'  it  is  hut  partially 
hibie  in  water,  and  raclta  when  bitiied  therewith  to  a  liiowu  resin, 
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f      MattnitaU  of  Lead.  —  Acetate  and  nitrate  of  lead  throw  down  from 
'•qoeouft  raaiinitic  acid,  precipitates  containing:  from  54'62  to  67*8  p,  c. 

Irad-oiidc,  while  part  of  the  mannitic  acid  remains  in  Bolutiou,     Basic 

Hvet&te  of  lead  precipitates  mannitic  acid  completely, 

Bibrt^c.  —  Aqueous  mannitic  acid  m  boiled  with  oxide  of  lead  and 
filtered  hot,  tlie  filtrate  then  de(>o(jitin^a  g-ranulo-cryHtallinc  precipitate, 
whiJe  part  of  the  salt  remains  utidissnlvod  as  reBin,  and  auft'ers  partial 
decomposition.  —  When  hnilod  with  water,  it  is  converted  into  a  Boft 
re«in,  brittle  when  cold. 


12  C  

10  H .™.  . , 

2  Pb 

14  0  

....     72-0     . 
...     10  0     . 
...  207i     . 
...  Il2fl     . 

,.     17-93 

2-49 

..     51-ft6 

.,     2-Oi 

Garnp-Bcsuiex. 

17-64 

2-37 

61-45 

..„,...     2H'5J 

CiSHtopyO'*.... 

....  401-4     . 

..   100^00 

.,. lOO-Oft 

Aqueona  mannitic  add  partly  preventB  the  precipitation  of 
to  by  reaireute. 
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Cupnc  mannkate. — AmmoniacftI  cupric  salts  form  a  green  precipi- 
tate with  aqueous  nianiiitic   acid.     The   aqueous   acid,    boiled   with 
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extract,  on  cooling-,,  yields  crystals  of  dulcito,  while  &  colourless,  xm- 
'staliiaable  syrup  remauia  (Laurent). 

I*roperties,     Colourl^sa,    bfghly   lustrous  prismH   nf    the    oblique 

iBinatic  system,  PVg.  f>7  without  /,  but  ivitb  m  fnim  Fig,  C9.     Rhom- 

dc  priwm  u  having-  its  obtuisc  edge  perpendicularly  truncated  by  m ; 

"te  ends  accumiualod  by  the  octahedron  a,  and  this  trunc^^tcd  by  tho 

►Lllque  basic  faeo  p;   w  :  ?i  in  front  ^  1 12^  ;  « ; «   (Hideways)  ^  C8^  j 

:  m  =  liG^  ;  w  ip  =  1 13°  45'  (calc.) ;  «  :/)  =  109^  SO'  (ealc.) ;  ti'.p=z 

L40^  (obs,) ;  fiiu=  149'  30'  (obs.)  j  a"  :p  =  H5"  48^  (ciiknlatcd  from 

*ie  preceding  datn),  =  115"  (obe.) ;  n"  t  n  =  IW"  42'  (cv^lc.)  =  135^  30' 

Fobs.)  (Laurent),     Melts  at  alxnut  190°  (Laurent)  j  at  ISi""  rind  eoli- 

lifies  in  the  crystalline  state  at  ISl"^  (Jacquelain)*     Grates  botvro<in 

"le  teeth,     JnodurouB,  but  has  a  rather  sweet  liLsto  (Laurent),    No 

^tatu^y  power    (Biot,  Jacqnelain),      Neutral,      SubUmes   under  tho 

le    circumBtanCcs    aa   maunitu    (Borthclnt),      (See  Metmapyrite  in  the 

Lnurcnt.  Jieqaeliin. 

earlier,  lattr. 
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Laurent  and   Jaoquelain  formerly  gtiTO  other  formulai.     Sonbelran  {Compt.  rend, 
10.  339)  regarded  iluldte  as  identical  witb  m^ntiitev  and   Leiureut  then  recogniacd  iti 
imolfifQ  with  iniLaaite. 

Decompositions.  1.  When  heated  above  190''j  it  givcB  o(F  about 
per  cent,  of  water  j  if  the  loss  amounts  to  10  per  ceiit.j  the  residue 
comcB  coloured  and  giveaoff  cuipyreumatic  products,  but  if  dissolved 
water,  yields  unaltered  cryatals  of  dulcite  (Laurent).  Under  thne 
fffircumetJinceB,  dukitnn  ift  doubtlesa  Tormed,  and  tben  re^'OD^erteLl  into  dulciter  u  Ber- 
Ittielot  {Chim.  organ,  2,  209)  alsiO  BuppQ^es-     (U  tliUTicw  ^pported  bj  c^xperimenl ^} 

Icite  heated  to  275^  gives  off  carbonic  oxide  ^vithout  much  colaur- 
;  between  230^*  and  290",  it  evolves  lai'g-c  quantities  of  gas  ftuicU- 

1^  of  acetic  acid  and  acetone  (Jacquolaiu).  Duleite  yields,  by  diy 
dietillation,  the  same  products  as  manntte,  but  does  not  leave  any 
ft»rbonaccous  re&idue  (Lawrent)*  —  2.  Heated  in  small  quantittcH  cm 
platinum -foil,  it  a]ijx?are  txi  boil,  giving  off  gases  and  vaiKHirs  i.>f  dul- 
citCj  which  take  fire  and  hum  completely  away  (Jacquelaui).  —  3.  Dry 
chtorine  ffm  docft  not  act  on  dulcite  in  suufihinc,  even  wlieu  paflscd 
into  its  solution  heated  to  40"^;  but  when  cldorinc  gas  Is  passeil  over 
dulcite  in  the  fused  state,   hydrogen  is  abstracted  and  tiych\>chh>r]c 

sid  is  formed^  part  of  this  acid  remaining  united  with  tlie  undecom- 
sd  portion  of  the  dulcite  iu  the  form  of  a  conjugated  acid  (Jacque* 

un),  ^Vhcn  the  product  formed  by  chlorine  is  dissolved  in  water, — 
•whereupon  loose  brown  flocks  separate,  - —  the  solutiou  filtered,  tho 
dxccsfl  of  chlorine  expelled  by  boilmg,  the  bydrocliloric  acid  completely 
precipitated  by  an  equivalent  quantity  of  sulithate  of  eilvcr,  and  the 
milplturic  acid  by  baryta-waterj  there  remalua  a  neutral  liquid  con- 
taining baryta  and  likewise  hydrochloric  acid,  prccipitablt- by  sulphuric 
acid  and  sulphate  of  silver.  If  this  liquid  be  again  mixed  with  sul- 
phate of  silvorT  chloride  of  silver  is  fonncd,  together  with  a  golublo 
silver-salt  which,  when  evaporated  in  vacuo,  remains  behind  as  an 
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DHcrystallisable,  sticky  mass  (Jacquelain).  —4,  With  bmiofUde  of  ^ 
phorus^  dwlcite  behaves  like  maniiite  (Bertlielot,  Cftiw.  or^dfl.  2,  2t>8\,- 
5.  Nitrt'c  trf^td  converts  it  into  niucic  acid  (Laurent),  Dulcitc,  boiled  vri\ 
nitric  acid  according  to  Liebig*fl  method  (see  Mitk-stirjar,  p.  220),  J^^•l 
mucic,  oxalic,  and  raccniic  acids.  As  long  as  the  formation  of  tl 
latter  acid  g'oes  on,  the  golutiou  contains  a  Hubstanco  which  reduf 
potas**io-cupric  tartrate  in  the  fiaruc  manuer  as  grape-sn^ar.  Wiii 
therc>forc  mLlk-Bup:ar,  trcuted  with  nitric  acid,  3rieldd  (dcxtro-)  lArturic 
acid,  dulcito,  treated  in  hkc  manner,  yields  (inactive)  J*aceuiic  aci^L 
(Carlet,  CompL  rend.  51,  137,  and  53,  MS). — ^6.  From  tlie  siilulioii  m 
/timing  mtrk  acidy  dnlcitC  is  prmpitated  by  adding  oil  of  vitriol,  aud 
[joarinu;  in  water,  as  hesnitrodulcite  (Btchamp,  C&tnpU  rtiui,  SL,  257). 
Water  do9B  not  precipitflte  the  nitric  «cid  Bolutt<ip* 

7.  Dulcile  diBsolvea  slowly  and  withont  colouring  in  oil  of  vitrioi 
and  Forms  dulcisnlphnric  acid.  The  sohitinu,  if  heated  al»ovir  4n*  or 
60",  blackena  and  gives  off  carboniu  aud  snlphuroua  acids  (Jacipicbiu). 
According  to  Bortheiot,  dnlcite  ia  not  carbonised  at  1()0*^,  eith(*r  by  oil 
of  vitriol  or  by  fnmiug  hifdrdchloric  crew/.  Oil  of  vitriol*  diluted  witb 
20ptB,  of  water,  likowiae  forms  a  small  quantity  of  didcitiulphuric  acid, 
when  heated  to  100"  for  sis  honrs,  without  altering  the  retifc  of  tlnf 
duk-ite.  When  the  solution  of  dnlcite  in  oil  of  vitriol  is  diluted  wiiii 
water,  and  neiitraliBGd  with  carbonate  of  baryta,  a  solution  of  dulci- 
Bidphate  of  liai'yta  ia  obtained,  which,  after  evaporation  in  vacuo, 
remains  as  a  trau^luccrit,  adhesive  nmsa  having  a  bitter  and  sharp 
taate,  eolnble  in  dilute  alcoliol,  less  ijoluble  in  absolatc  alcohol  and 
inwjhible  m  ether,  not  predpitabic  from  iU  Rotutiuns  by  aipieous 
nitrate  of  bad  or  nitrate  of  eilven  From  its  solution*  mixed  with  hafiic 
acetate  of  lead,  alcohol  throws  dowii  dulcisulpliate  of  lead. 


i 


S,  Dulcitc  heated  with  acetic^  hnhjric^  ffemftie  or  utmrtc  <icid  to  200 
or  with    tiirtaric   acid    bi    10U%    fomm   peculiar   coin|wjHnd**    *':\\\**<\ 
2>ti^Cf^j«/ffc.f,  which  reBcmble  the  mannitanides  (p.  302)  in  a'' 
and  like'  the  latter,  take  up  water  and  aj'C  resolved  into  fin        .  .  ...lU 
acid,    (Berthelot,  ComiH,  r^ttd,  41,  452-) 

ft,  Dnlcite  boiled  with  ihbito  potaah^ifif  (or  concentrated, 
to  Jacquclain)  ii^   die^Jifjlvc'd*   and   crystaJUecs    imaltored   on   cool 
(Laurent,)     Yi.'ry  strong  (x*taBh-ley,  at  the  b<>iling  heat,  fnrmfl. 
dulcite  a  wyrup  which  iH  not  precipitated  by  alcohol  (Lanrent).     W 
dulcitc^  18  fnacd  with  ht/dratc  of  potajth,  or  subjected  to  dry  distillat 
with  jtoia»ft-ime,    hydrogen    is   evolved,  mixed  with  sniiill  i^ 

of    ammonia     (from  the  cyaJio^cn  in  the  potash^  Kr.)    aud     UiarHh-gUH 

tunes  also  lUi  oil  BmcUing  like  acetone  paHsca  over.  In  the  resi< 
there  remain  carlMmate  of  ^xitash,  a  large  quantity  of  oxalate  am 
Btuall  quantity  of  butjTate^  (he  latter  rtH;ognihabIe  by  it**  odour 
Hn|jerHaturiitlon  wiLli  Rulphnric  acid  (Jacquclain). —  lij.  Fnun /hi^ttw* 
oipWf  Uirtntte^  dulcitJ?  doea  not  precipitate  cuprous  oxide,  even  *fcft<f 
txjiliiig  with  acidn  (Berthelot), 


11.  Dulcito  does  not  ferment  In  contact  with  jreast.    (Soubei 
Jarqmdain,)     ll  urtdcrgtX'S  tlie  sante  decomposition  a«  mannite  (|i, 
mto  alc'^lio],  lactic  aciti  and  butyric  ju.'id,  wtien  left  in  contact  for 
wockti  at  -lu"  with  cheut  (or  pancreas  tissue)  aud  chalk;  like 
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it  also  forms  a  peculiar  sugar  by  contact  with  testicular  tissue  (Ber- 
thelot,  JT.  Ann,  Chim.  Phys.  50,  348  and  372). 

Combinations,  Dulcitc  dissolves  readily  in  water,  and  crystallises 
from  the  boiling  saturated  solution  on  cooUng. — Aqueous  dmcito  dis- 
Bolvee  lime  (Bcrthelot). 

With  Baryta,  —  Baryta-water  is  added  to  aqueous  dulcite,  and  the 
solution  is  concentrated  in  a  flask.  On  cooling,  it  deposits  four-sided 
prisms,  terminated  by  aa  acute  pyramid  witli  i*ectangiilar  base.  They 
must  be  quickly  washed  with  aqueous  alcohol.  Tliis  compound  gives  off 
27'4  p.  c.  water  at  170"  and  contains  29*7  p.  c.  barium,  agreeing  with 
the  formula  C"IP*0»  2BaO  +  14  aq.  (calc.  27-33  p.  c.  HO  and  29-71 
Ba).     (Laurent.) 

Dulcite  is  not  precipitated  by  aqueous  acetate  of  lead,  either  neutral  or 
basic  (Laurent),  by  nitrate  of  silverj  or  by  terchloride  of  gold,  and  is  not 
altered  by  either  of  these  reagents,  even  at  the  boiling  heat.  (Jac- 
quclain.)  From  its  concentrated  aqueous  solution,  it  is  precipitated  by 
txmmoniacal  sugar  of  lead  (Bcrthelot), 

Nearly  insoluble  in  boiling  alcohol  (Laurent). 


Appendix  to  Dulcite, 

Dulcitan. 

CUJJMQW 

BEimiELOT.    CAim.  onyan.  Paris,  1860,  2,  209. 

Duieinane. 

Obtained  by  heating  dulcitc  for  some  time  to  near  200**,  or  by  the 
decomposition  of  dulcitanidcs,  in  the  same  manner  as  mannitan  (p.  3G9) 
from  mannitc  and  mannitanides,  and  purified  in  the  same  manner  as 
manmtan.  —  a  Tiscid  symp,  probably  dulcitan,  is  obtained  bjr  reducing  bexnitro- 
md  qoadrinitrodulcite  with  ferrous  salta  (Btfohamp,  Compt,  rend.  51,  258). 

Scarcely  fluid,  neutral  syrup,  which  volatilises  perceptibly  at  120**, 
and  is  partially  converted  into  dulcite  by  prolonged  contact  with  unUer, 
or  by  heating  with  bart/ta-crystals  and  water. 

Soluble  in  water  and  in  absolute  alcohol,  but  not  in  ether. 


Conjugated  Compounds  of  Dulcite, 

Butyro-dulcitan. 
C"H"0"  =  C"irw,2C''II'0*. 

Bbbtiielot.     Chim,  organ.  2,  210. 

Dmleile     ia/yri^Ke,    nuttertanredulcUanetier.  —  Obtained     from    butjTlC 


91  Awl.  CShl  Ay*.  M,  77. 


is  ptepsred  in  tbe  sane 
rf  &Ae^  TUi  mlt,  After  ^rjtn^  m.  twcvk 
11-7  p.  c  goes  off  St  110'  (8  AL  kj 
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Benzo-dnldtaiL 

Dmlette  A4^#o|fi»«  B*mJi>edmleiitmtmttr. — ObtaiOed    Irrtrn  dulcite  Snil  )<B* 
Eoic  add,  like  acetomajimtiui  (p,  37o),  fn»i<,  , ,.{  ^c^tic  acid. 

Neutr^  resin,  resembliDg  turpentine ;  ti  v  ffft?t4yfeAy^ 

chtoric  and,  witb  formadon  of  benzoato  t/t   tU^'li    by   J^bcMite  a^fal 
into  t)onzoate  of  lime  and  a  mature  of  diUctU>  autd  dukal 
to  47  per  cent. 

lorn]  Lible  in  waterf  easily  eolubte  in  etAet, 


I  tan. 


Quadrinitro-dulcite. 

BicirAMp.     Cojfl;3/.  ra«/.  51,  257;  ZeiUcItr,  CK  Pharm,^,  $57 


IIoiiiitiv>dnlcitc  is  completely  converted  into  this  oompoottd  wifc* 
'kTutioti  of  crystalliuc  fonn,  by  tliu  sjHJntatu^ollll  duoompOMtias 
it  iiticlorgneR,  will)  evoluUou  of  mLi'oufl  vaiiovmB,  wbca  inCbr 
Itli  Iwtwceu  30*  and  45'. 
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Needles  harder  and  Icrs  flexible  than  those  of  hexanitrodnlcite ; 
crystallises  from  alcohol,  in  beautiful  translucent  prisms. — Melts  to  a 
pasty  mass  at  130^,  completely  at  140°,  and  gives  off  red  fumes  at 
145  . 

It  is  reduced  hj  ferrous  salts  and  forme  a  non-crystallisable  syrup, 
probably  duldtan. 


Heznitro-dulcite. 

B^HAHF.    CompL  rend.  51,  257. 

I>uMne  triniirigue  »  C<^H^03,3NO«.    (BSchamp.) 

A  solution  of  dulcite  in  5  pts.  fuming  nitric  acid  is  mixed  with 
10  pts.  oil  of  vitriol,  and  the  mixture,  which  becomes  turbid,  is  imme- 
diately thrown  into  a  large  quantity  of  water.  The  semifluid  precipi- 
tate solidifies  slowly  to  a  buttery  mass,  which,  after  washing  with 
water,  crystallises  from  alcohol  in  needles. 

Beautiful,  colourless,  flexible  needles,  which  melt  between  68° 
and  72°. 

Gives  off  nitric  acid  vapours  continuously  and  is  in  the  end 
■wholly  converted  into  quadrinitro-dulcitc.  —  When  heated  to  90°,  it  is 
converted,  with  regular  emission  of  red  vapours,  into  a  pasty  mass, 
and  then  into  a  hard,  friable,  white,  acid  product. 


SaccharMal  Substance  C»H"0". 

Melampyrite.* 

c»n>»o"  =  c"n»o". 

HuNEFELD.    J,  pr,  Chem,  7,  233 ;  9,  47  ;  abstr.  Berz.  Jaliresher.  17, 312. 
"W.  EiCHLEB.     Ueber  das  Melampyrm^  Moskau,  1855 ;  abstr.  Lkb,  Kopp, 

Jahresber.  1856,  665  ;  N,  JieperL  7,  259  ;    Chem,  CerUr,  1859,  522  ; 

Hep,  Chm.purej  2,  103. 

Melampyrin. — Found  in  the  herb  of  Melampymm  nemorosum  (Htinefeld), 
also  of  Scr&phularia  nodosa  and  likinanthus  Crista  Galli  (Eichlcr). 

Preparation,  The  decoction  of  the  dried  herb  taken  at  the  flower- 
ing time  is  mixed  with  milk  of  lime  till  it  exhibits  an  alkahnc  reaction, 
then  boiled  up,  filtered,  concentrated  to  a  small  bulk,  and  acidulated 
with  hydrochloric  acid.  On  cooling  and  further  crystallisation,  mclam- 
pyrite  crystallises  out,  and  may  easily  be  obtained  .pure  by  recrystal- 
tisation  from  water  (Kichler).  —  2.  The  dried  herb  is  boiled  with  water 

*  A  paper  by  Dr.  L.  Gilmer,  showing  that  Melampyrite  is  identical  with  Dnlcite 
(p.  384)  has  just  appeared  {Ann.  Pharm.  SepL,  1862), — too  late  for  inaertifm  in  the 
text.    The  reaolts  wiU  be  given  in  the  Appendix  to  this  Tolume. 
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rv.  i.Ky.nTu.ui.  M'.'l:tniit>Titc  tli:?solve!i  in  25"5  jit«,  of  water  at  1j". 
eat^ily  in  h"i!irj;r  watrr. 

Melaiiii'vritf  cmMm'S  with  /w.w.   Tha  coin|H->iUHl8  with  the  alkj!:- 
d  alkaline  earths  uiv  suIuMr  in  water,  tlionc  with   lead-oxiiii  a:.'i 
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cupric  ttxiile  are  iusnlublo.     Aqueous  melampyrite  does  not  precipitate 
Jnaetallic  salts*     (Eichler.) 

With  jlmj/ionw.  —  Molarapyrite  cryfitalliisefi,  unfilteird,  from  hot 
aqueous  ammonia,  or  after  being  heated  with  it  to  120^^;  but  when 
nitroraelarapyritc  (p.  SUU)  iw  decomposed  by  sulphide  of  ammonium,  or 
when  tlie  burj^o-  or  lime-compound  of  aielampyrite  is  decoiup^ftcd  by 
carbonate  of  ammoniu,  the  concentrated  filtrate  yields  transparent, 
ColourleBs  right  priems,  which  have  an  alkaline  reaction,  do  not  give  off 
ammonm  at  100  ,  but  l>ecome  carbonised  at  liigher  ternperatnrea,  with 
loss  of  annnonia  and  without  previous  fusion,  and  are  decomposed  by 
acids  iitto  melampyrite  aod  an  ammonia-aalt.  These  crystals  are 
'ly  ftciluble  in  water.    (Eiuhlor.) 

Potafih-cnmpoitJtfL  —  Wiirm  alcoholic  potash  dksolveft  melampyrite, 
and  the  flobition,  when  loft  to  itBcb\  de[>t>Bita  nex*dIeH-,  which,  having  a 
caustic  alkaline  taste,  are  easily  soluble  in  water,  absorb  water  and 
carbonic  acid  from  the  air,  and  are  converted  into  a  mixture  of  melam- 
pyiite  JUid  carboualo  of  potash.    (EicLler*) 

Soda-eompmif)d.  —  Small  flat  needles,  resembling  tUo  potash-com- 
[pound,  but  leBd  soluble  in  alcohol. 

Bftryirt^compound.  —  WliQu  melampyrite  is  boated  with  water  and 
baryta-crystab,  a  clear  snlutiori  is  formed,  which,  on  coolinj?,  deposits 
eix-Eided  ]3rit;ma.  Easily  snluble  in  warns  water,  lens  fioluble  in  aloohol, 
which,  however^  does  nut  precipitate  the  aqueoua  solution.  Gives  off 
:S6-73  p.  c  water  at  120^   (EichJer.) 

Eidiler. 

Ci=H»Oi* 1910    ..„    40-64 

2  BiiO  153^2     „..     32-58     ,-     32-05 

14  HO    126-0     ....     26-78     26  73  J 

ewH'*O'^2Ba0+Uaq 470*2     ,„.  10000  " 

AtpieotiB  melampyrite  diaeolvea  Ume»  —  Melampyrite  docs  not  com- 
ibine  with  magnesia, 

L^nd'Compound.  —  An  aqueous  solutiim  of  melampyrite  is  not 
precipitated  by  acetate  of  lead,  either  neutral  or  basic.  From  an 
ammouiacal  solutiojj  of  the  neutral  acetate,  aqueous  mclanvpyrite 
throvfB  down  a  white  prccipitJtte,  which  aft^r  drying-  at  100°  in  a 
Stream  of  hvdrop^n,  contains  77*tJ8  p-  c.  lead-oxide,  corresfionding  to 
the  formula  C"Il^''0'SGFbO,  which  requires  77'S4  p.  c.  PbO.  (Eichler,) 

Copper-compoitnd, — Melampyrite  boiled  with  cupric  sulphate  and 
potash  yields  a  clear  blue  solutirrn.  —  From  aqueous  melarapyrite  an 
ammimiacAl  solntinu  of  cupric  Bidphate  throws  down  a  light  blue  pre- 
cipilate,  which  sifter  %vasliiij^  with  weak  aqueoufl  ammonia,  turns 
g^rcen  at  IW,  and  conl-aiiis  e»5'25  p.  c,  cupric  oxide,  agreeing  there- 
fore with  tlie  formula  C"H"0",tiCuO,  wliich  requhee  55-49  p.  c  CuO. 
[(Kichler.) 

Melampyrite  dissolves  in  13C2  pts,  alcohol  of  sp.  gr,  0'835.  From 
l!ie  solution  in  bnilinfj  alcohol,  a  few  traiispai'Ctit  crystals  separate  on 
coiiliiig.  It  is  slightly  stduble  in  acetone^  ipooil^tfpiriu  chloroform^  and 
acttate  of  cf/i^/,  insoluble  in  dhr^  bemctif,  otl  of  turpeittine^  and  rocl'^oil. 
(Eichler.) 
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Conjugated  Cmnpounds  of  Md<tmp^titc, 

MelampyrO'Sulphuric  Acid. 

Eicm^R,  foe,  dt. 

The  fiolution  of  mclampyiitc  in  oil  of  vitriol,  diluted  with  wiii< 
Batmated  with  carbonate  of  lead,  filtered  f^rom  Buli*hate  of  load  and 
cotuiioscd  by  bydrosiilpliuric  acid,  then  filti^red  hwm  the  aiilpliide 
load  and  evujK.>iatL;di,  yields  molarnpyro-BUlphiiric  acid  in  tbo  form  of 
syrup,  ^vhich  baa  a  fabt  yellow  cnjimr,  a  euur  atid  bitter  taste, 
car]>tniiKes  when  huated,  cvolvLng  sulphuroita  acid, 

Melnmptft'ositijihate  of  Bai^ta.  —  Obtained  W dissolving  melampyril 
in  oil  of  vHfinf^  diluting'  wilh  water,  neutralising  with  cai*bt)nato 
baryta,  and  cvaponUinj^  the  filtrate  at  a  very  gentle  heat. — ^lii 
molBt  state  it  is  a  mam  having  the  consistence  o(  tnrjK^ntine ;  aft 
drying;  in  vacuo  it  formn  a  transparent  gura  which  (.UbtioUcs  readily 
water  aud  is  precipitated  by  alcohol.    Dccom[K>8eH  at  l\){f. 

Eichler. 

CaH^O" ]04'O    ..«    2fl88 

8  BiO 2;;9-8     „..     36-26     36'^* 

a  so* 2iO-Q    ....    2^7M    37-T9 

C^H^-Ik*0",GSa" 633*8     ....  lOOOO 

Th(!  fiifie-mh  rcHombk's  the  baryta-Rait,  but  is  not  procipilated  h% 
alcoluil  from  tbe  aijueonH  Huluiion*  It  di>cfl  not  pivt^pitati*  either  batk 
acctaU  of  kitdf  ma'cttramt  m'tratf^  or  ttitrnte  of  sih'cr,  (Eicillcn) 
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iOi»JrEw.     Ann,  Phartn.  51,  350. 
Fit.  John*    N,Br.  Arch.  45j  24,  and  129. 

Vfgetat/laJfHyf  GtUt  vfffState,  GrMtuline,  P/tan^enffa/ierte. 

Vauquelin  showed,  la  17^0,  that  the  tt^prea^ed  jui^re  of  tnmarinds  and  other  fruits 
foUdifieSt  wh^a  Left  at  rest,  to  b  transpiLrciit  jelly,,  which  may  be  purified  by  dnuaing 
off  ihe  jjuice  and  TaBhing*  This  jelly,  wljich  w^is  tlien  likeiviBe  separated  by  Vauqueiin, 
Bottock,  and  John  from  cither  fruits,  i»  tpojingly  ioluble  in  cold  wateri  easily  in  lint 
irato-,  and  ia  alkaXii,  and  may,  therefore,  be  rtignrded  nA  pectociic  add.  Braconnot,  ia 
lS24i  by  rxbniiAtiiig  pLints  with  alkalis  and  precipitating  the  extract  with  acids,  obtaioed 
psctic  acid  (or  pc^ctosic  ucid)  ;  respecting  wtiiifh  be  showetl,  in  1H32,  that  it  does  not 
cotiEitatitty  ocfiif  rtrady  formed,  and  not  in  all  fruits,  being  more  frequently  produced 
by  the  acttoa  oi  alkoJia  oq  pectin.     Since  that  time  the  niDst  eiaet  e^tpenmentd  on 

Cns  DDbsCflncei  Liby£  btea  made  by  Premy, '-^  The  stoLtements  O'f  Choduew  and  of 
kar&de  &  Figuier  CiUinot  with  certttinty  bi;  applied  to  cither  of  Fremy's  pectouB 
tubstances  ID  particular.  Choduij'w's  pt^ctin  is  most  neurly  related  to  Fremy's  para- 
pectia  ;  hU  pectous  and  liyper[>ectic  acida  do  not  ngree  exactly  with  either  of  Freniy** 
peetoas  Anbstancei.  —  Aecording  to  MulJerj  pectin  und  pcctic  acid  are  di^tingutebed 
from  one  another  by  tlie  dafferi'nt  qarmtities  of  inorg^aniG  matlitr  which  ue  united  in 
them  with  the  organic  substance.  The  former  may  be  regarded  as  a  neutral,  the  latter 
aa.  an  add  aalt. 


m  Occurrence  and  Fo}'mation.  Many  fmita  in  the  uiaripe  Rtate, 
fleshy  root^  and  oth<?r  \Mivi^  of  i^ilauts  (vid.  Inf.)  contain  a  substance 
insoluble  m  water,  alcohol,  and  ether  :  Frcmj'^g  pectose,  which, 
during  tile  rifXjuing-  of  the  fniit  or  by  boihng  with  wator,  acids,  ar 
aUcalia,  yields  the  several  p^ctons  siib6?tancr9.  Of  the  latter,  pectin, 
par^)ectm  (and  perhaps  pcctic  acid)  aro  found  in  the  ripe  fruit,  wliile 
the  over-npc  fruit  contains  salts  of  tiiotai>ccti(.'?  acid* 

Pcctoufi  substances  occur  in  lemons,  oranges,  currantB,  gtioae- 
berricfl,  TiilbrrrieB,  and  the  fruit  of  Solannm  iycoperskon  (Vauqucliii) 
Bostock,  John) ;  in  apples,  pears,  pluins,  and  apricots,  hi  the  cucum- 
ber and  the  fniits  of  other  c-ncurhitaceons  plitjita  (Braconnot),  m  the 
tubers  of  DMi'i  pintuUtu  Ildianthm  tubtTOStiJif  and  the  btllbs  of  Allium 

tfffla ;  in  the  roots  of  Scorcourra  Aw/Jrrn/tvj,  Apfum  ffravcolens,  Daucus 

Karofit't  Brassica  Nnpns^  Paonia  ojicitialis,  Phlomts  tuberosaf  Rutneai 
l^atkntia^  SpintnJiiiiJenfiuki  (Bracomiot),  Gaiiiana  ^j(fia(I)cins,  J,  Phm-m, 
22p  304);  m  the  root-I*ark  of  Atffnnihm  ghvidulosa  (Payen),  in  tho 
BtaUcH  and  leaver  of  ht-rbaceoufl  plants,  in  maple-wmidj  in  the  inner 
bark  of  all  trees,  in  the  Heeds,  and,  generally  in  every  ]>latit  (Bracon- 
not)* Tbe  fruit  of  Arhvtm  Unedti  coiitainn  [larapectin  (FilhoJ,  CompL 
rend.  50,  118.5).     Cinclioiia-barks  Cf>ntain  pectin,   according  to  Yelt- 

^anu  (SchtiK  54f  388),  and  Ueidiel  {Utfha- Chitmrhulm,  u,   threnchem. 

^Btstandth^  Leipzig,  1856) ;  according  to  Kcichhardt  {N.  Bt\  Arch,  92, 
12),  they  do  not. 

CtiUttna  vuhjoris  ^nA  Erica  ha*hf7cm  cf>ntau^  a  pectons  subBtance; 

Kff/f/m  ptihtftre  contains  a  mixture  of  pectin  and  parapc^jtiu  (Uocidedcrj 

^r*V/i,  Ahld.  Bcr.  J),  312),     (On  jellies  from  pine  necdlcB,  pine-bnrk.  and  Thuja 
^teidfnlaitM  tee  vol.  xiii*  pp.  23D«  240,  the  jellies   from  yellow  pQd»and  tbc  fruit  of 
lya  are  deacribeJ  io  Ihii  A j^pendia^)^ — A   jclly    froui    FtiCHS    crirpns    Was 

tanitnGd  by  Muhk-r  (J.  pr,  Chem,  15,  2D3)  and  Ilerbcrger  {liqirri,  49, 
iH) ;  another  fnjni  Fvcus  <imi/tac{tis  by  Riegel  {Juhrh,  pi\  Phamt.  6,  8), 
mi  Rindiiria  ttibtth'8<i  by  Braconnot  {Ann,  Chim,  Phjs.  70,  206)- 

llie  existence  of  [lectoee  in  plants  ia  demouatrated  by  the  follow- 
Ig  obser\-atiou8; — 

Pectin  is  precipitated  by  alcohol  from  tlic  jmce  of  ri]>o,  but  not  of 
Unripe  fruits.     AVbcn  the  pulp  (.if  unripe  fiiuta  is  washed  with  water 
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B<  Inr  mUi^  wkfc  MpsatiHitf 
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and,  wkir  vta  aod.  btded  for  bow 
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^Md  IhI  «  AMI  qvMi^al  j^  1 
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witfa  w»irr,  m;^  ^atJ^ 
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MM0I  wiA  sleeM.  bol  »kri«  ^ViBtity  wbea  th» 
boied  with  wata.    TW  jjfy,  After  bcMff  wMlwd  wkb 

MOt  iTiMiilriii^  tin  il  bu  ^gM 

the  Jaw»  ol  othor  Mk 

oaijr  iNMtly  aolnlib  if 

I  «.<«•)- 

fron  wbed  roo<»  or  ■Ttyo  fotto,  by  bnftir 
wHb  l^rdrHUnc  Mid»  noi  pecttt.  baitbe  Mbitance  whkb  be  a* 
^ie«o«»ac^  (pu  S9C)»  aftenvwdp  ftvai  tbv  vofacteaoca  thuft  cil^iiii 
with  M^di^  hjryptntie  add  any  \m  wrtredcd  by  boil»g  witb  ft/lm$i' 
ley  (not  witb  Anomift).  He  Tcg«nk  bocb  tbese  bcxfin,  padow  aoi 
C^H"0^,  and  hnttpeetio  add  (7>IL>*(P,  aa  cuetiii«  raidlH 
tbe  fleshy  pari  of  the  frwt  and  in  the  rooi,  and  mt  CfuMr  a| 
pectic  ado*  when  tfacae  eabsUDeea  are  MM  iritbom  h«vtafr  mb 
piwiraaly  exbanucd  with  add,  mocoFdSng  to  tbe  maatiaa  (^BV 
-f  C"H«V  =  aC*U*0"-  Bat,  smee  hia  pectooa  ar^rl  I«  .-.^nr^^ 
into    pectic  add  by  aolatioo  in   |)0(aali4eT  aod  win 

adde,  a  chanr"   "^''">i  appeal^  to  take  piaoo  wii...,«,  ,  ,...«*i*W 
hydrogen  or  ^1  <  '^f  oxygen,  tbe  two  adte  cuwot  atwad  lo  «i 

anc^her  ta  the*  i^-i:tiniu  uidieated  by  Ihe  focvnhe  above  gtvcK. 
acad,  aocnrcting  to  Ckodnew,  occurs  in  tumipa  bi  combioatkHi  with  b 
and  may  be  extract  csl  by  botling  water  war  Ibe  bne  baa  beai 
moted  vy  cold  bydn»i'Uloric  odd. 
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The  e^tprcBsed  and  filtered  juice  of  very  ripe  pears  is 
troftted  with  oxalic  acid  to  precipitate  the  dieeolved  linjo,  and  with 
tamuc  acid  to  precipitnte  albumin^  and  the  EUratc  is  mixed  with  aleohol 
which  proi^ipitates  |:)cctin  in  long  tlireiitls.  Theee  are  ptirifled  b^  wash- 
ing' with  alcohol,  repeated  BoUition  in  cold  water,  and  precipitation  with 
alcohol,  till  neither  aug-ar  nor  an  orgajiic  acid  can  be  detected  in  the 
solution  (Freniy)*  Pure  pectin  lea?^  no  residue  when  it  is  treated  witb  «](C»5  of 
buyta-wfttcr,  and  the  eolutiou  filtered  frutD  the  pcctate  of  baryU  is  ctapDraCed  (Prcmy.) 
Brac*miiot  iMjils  the  recently  cxpreHsed  juice  of  ripe  apples  for  a 
lie  tocoagnlate  the  altmmm,  precipitates  the  filtrate  will]  aleohol,  and 
ifies  it  by  repeated  solution  in  water  and  precipitation  with  alcohol, 
Guilxmrt  leaves  oiirrant-joice  to  ferment  slightly  and  Bolidify  to  a 
[elly,  and  boil»  the  jelly  with  alcohol.  The  product  tJ^ius  obtauied  ia 
tfobahiy  j)Ceto6ic  acid  (Kr,). 

Pouinarede  k  Figuier  leave  comminuted  gentian  roola  to  soften  in 

water,  wash  them  thoroughly  with  water  ar»d  very  dilute  acetic 

and  digest  ihc  root^  thus  prepaa^d  with  very  dilute  acGticaeid  at 

-90''  for  hiilf  or  throe-fiuarters  of  an  liour^  and  }>rccip]tatc  the 

lutioo  with  alcohol  of  aC^.      The  pi\>eiiHtated  pectin,  i>urilied  by 

;8Bmx%  repeated  solution,  and  precipitation  and  wanhing  with  uicohol 

kd  ether,  is  a  neutral,  light,  fibrouB  substance  yielding  from  8  to  9 

c,  a^h  and  containing  at  120^,  on  the  average,  43"38  p.  c.  carbon, 

'67  hj'drogen,  and  50**J5  oxygen  j  according  to  Pouniarede  &Figuier, 

16  isnmeric  wi*h  cellulose.     It  is  not  blackened  by  oi!  of  vitriol,  it  i< 

►nverted  into  pyroxyhn  by  nitroKulphuric  acid,  and  it  reduces  ferric 

Its.     From  its  aqiien^jB  solution  it  ia  precipitated  by  concentrated 

[Utiowe  alkalis  and  by  many  aalta.      After  its  aqueoua  solution  haa 

•n  tiTuateii  witii  very  dilute  potash,  it  is  not  precipitated  by  acids  as 

jtic  acid,  but  naay  be  recovered  with  all  its  pnnpcrties  by  aiidition 

alcohol.     The  transformation  of  pectin  into  |Mjctic  aeid  docB  not 

fcke  place  till  the  mineral  subatances  contained  in  the  former  have 

idergone  a  tninafurmatioii    [of  whnt  kind  *  Kt.}.  —  From  earrota  Pou- 

lari^de  &  Figuier  obtain  a  jx^etin  [different  from  the  former?]  by  wnshing^ 

le   ri>ot-pulp  with  water  and  dihite  licetie  aeid,  then  boiling  it  with 

llute  carbn[iate  of  soda,  neutralising  with  hydrochloric  acid,  and  pre- 

ipttjitiug  with  alcfdiol.     This  jK-ctin  likewise  dissolves  in  water,  and 

mtaiuR,  at  120^,  43*33  p.  c.  carbon,  5'6<.i  hydrogen,  and  5l"0l  oxygen, 

Mnlder  precipitates  the  expressed  aiul  filtered  juice  of  apples  with 

tcohoi  and  boiU  the  precipitate  with  alcnhol   to  remove  sugar,  malic 

;id  and  tannin.     Such  pectin  from  sweet  npplea,  aft<_'r  deduction  of 

'&  p«  c  aHlu  contains  44-50  p.  e,  C4irl)on,  i>'3a  hydrAg^u  and  50*06 

[ygen ;  frotn  sour  apj^lea,  after  deduction  of  9'3  fh  c.  ash,  45*23  0., 

'47  11.,  and  4!:»'30  0.    It  is  prceipitated  on  agitating  its  atpieouK  solu- 

loa  with  hydratcd  lefid-oxide,  also  by  basic  acetate  of  lead.     The 

tttcr  precipitate  contains  bG'G'2  p.  c.  lead-oxide,  and  after  deduction 

}f  this,  45*00  p.  c.  €.,  5'37  H.,  and  42'53  0.     (Wlut  becomei  of  the 

Clioduew  obtains  ;?cc(ni^  a.  By  boiling  cnishcd  pears  with  water, 
L-cipitating  the  filtered  juice  with  alcohnl,  and  washing  with  atehol 
and  t'thcr,  whereby  it  beeomefl  ojmqne*  and  acquires  the  testure  of 
Foody  fibre,  yields  after  drying  at  115°,  8*63  p.  c  a**h,  and  after 
leductton  of  thi*?,  4G'04  p.  c,  C,  5'50  II.,  and  4ft*4G  0,  Tliis  i^ectiti  m 
»ot  precipitatMl  by  chloride  of  barium,  but  it  is  precipitated  by  neutral 
jC!etate  of  lead  and  sulphate  of  copper,  aud  therefore  agrees  with 
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-r:C'-s«i  r-^r  •'.— -i.  e  -.-f  i>:--  G^rhor^:  C.mpt.  ckim,  1^49,  6J  ci^r  :» 
:-r=3i  •>;-:■  -'.-H'-.  E-r::l.ii  Ji\r*M<r.  24.  371  pave  CH  X^f;"  i;«U 
t-'r:  **>*.  I: --t*^  f.".-:  i  "«fr.*  i:  r-i^i.  :hoM  ^f  *11  tbe  otfa«  pectooj  wb»auuT» 
w:*-.:-:  r*"-.-:;-^  \.*y.n::  .r..     F-^=7**  ?r:r.u:«  for  ifce  whole  of  the  pectou  rab»2u»>  iff 

DKr-^rf^uti'-i .'.     Ul,.-n  |»?t.:in  (wr  rmo  of  the  otluT  pot't-.ns  sr*»- 
»»)  u  beaitil  to  :^*.'U",  curlouic  add  and  water  are  cv^'hidT  ^^ 
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k  pyropectic  acid  is  formed.     This  acid  contains  51 '32  p.  c.  C, 

5*33  U.,  iind  43'3o  O.,  coiTCfiiiondinrf*  to  the  formiiU  (J^O'C*  (calc, 
'9G  C*,S'15  IL  and  43*53  0) ;  it  is  iIl^^o^ll^>lo  in  water,  but  dissoivca  with 
wn  colour  in  ttfjueous  alkiilis  (Frcmy).  —  Pectitj  wUen  hurHt^  Brnolla 
e  burning  tartaric  acid  (Frem^').  —  Poctin  boiled  witli  nitric  acid^  is 
very  easily  convortod  into  Huceharic  ai:id,  aud  by  longer  boiling,  into 
mijcic  a^iii  (Fremy)*  It  does  not  become  C4:*lourcd  with  nitrio  acid, 
yielding  miido  aoid,  but  no  sugur.  (Chodnew).  TIjo  aolotion  of 
pectin  in  stroog  tittnc  acid  depoaita  pectic  acid  on  addition  of  v'atcr 
(Bracounot,^lnrt.  Chim.  Ph^s.  bi,  2D1). 

Under  the  iniliience  of  wnter^  acids  or  alkalis^  pectin  suffera  trana- 

atioos,  taking  np  or  giving  off  water,  nr  merely  aiiffering  molecular 

teration,  and  producitig  otiier  pectous  lx)dies,  those  which  are  firat 

ucc*d  frequently  undergoing  further  alteration  by  the  action  of  the 

_  ?nt  empfoyei!.      Several  of   theae  pectouB  Bubstancea  may  bo 

tained  diR'ctly  from  pectoeo. 

The  subatance  called  jj(!e/ri*^,  which  occurs  tog'cther  with  I'KJctosc 

fruits  and  nKjtB,  acts  on  jx^ctin  as  a  ferment,  Bomewhat  in  the  same 

tier  a3  emulsin  and  diastEise  act  on  other  bodiea.     It  ia  preeijiitatcd 

alccihol  from  the  juice  of  carrotH  and  tnrTii],j«,  and  thereby  loses  ita 

lability  in  water,     Uurii;>e  apploH  and  othu'r  fruits  contaiu  it  in  the 

tubic  state*     It  is  rendered  iiiactivo  by  putrefaction  or  by  prolonged 

g  with  water  (Fremy), 


view  oj  the  tramfirtnation^  of  Pectin,  nnd  the  mutual  reiationi  of 
Pectou$  svbstaffces, 

1*  PectOBe  heated  with  dilute  acids  is  converted  into  pectin,  which 
longer  boiliuj^  ts  transformed  into  metapectic  acid- 

2.  By  boiling  with  milk  of  lirne,  it  is  converted  mto  metapectic  acid. 
ilublj  pectic  add  is  fDrmed  in  tbe  first  msCaace. 

3.  Pectin^  when  lt»  aqueous  solution  is  left  to  itself,  changes  Into 
rtapcctic  acid.     If  pcutoae  is  likewise  present,  the  change  takea 

more  quickly,  pecteBic,  poetic  and  metapectic  acid  being  succes- 
[vely  produced* — When  pectin  is  boiled  with  water,   parapectin  is 

jduced. 

4.  Pectin  boiled  with  Bb:ong  acids,  is  converted  iJito  metapectio 


5.  By  cold  dilute  aqueons  alkalis^  it  is  converted  into  pcctosic  acid, 
rhich  quickly  undergoes  f Jifther  tratiafoiination  into  pectic  acid,  or  by 
tiling  with  stroag  alkalis  into  metapectic  acid. 

6-  Parape^jtift  boiled  with  dilute  acids  is  converted  into  metapcctiB ; 
[ucous  alkalia  convert  it  into  a  pcctatc, 

7,  Meteqiectin  18  converted  by  alkalia  into  salts  of  pectic  acid* 

8,  Ptctoinc  acid  is  converted  into  pectic  acid  by  boiling  with  water, 
Jither  pure  or  alkaline,  or  by  contact  with  pectase,  —  When  boiled 

rith  af}ueouB  alkalis,  it  forms  metupectic  acid. 

9,  Pectic  acid  is  converted,  by  long  contact  with  water  in  the  ooldj 


of  petia^ 
Irf  the  mmmlwt  tnmshtmmxkm^  oi  drsr- 
«f  Midi  «Dd  pecsUar).      If  howarer  ibr  r?^ 
Ike  pecOOT  onj  booor.;  ,  o  Moiv  it  ^ 

ai  tbe  pectin,    t'.  ii'smre  fucflKiS^ 

acid  i&  the  >mi  oI  ar^gmiiic  Actd«. 


...  !•  4.  Ko  asgtf  k  fovncd  tgr  bcaOing-  {wctin  with  dilal*aoi> 
i  for  tevenl  boon  (n«fDj).— Pectin,  huilr^  with  m  imuJI  qMiO^ 
cf  ^r^rotttitk  ordilote  sa^ikinncadd,  beocMnes  ^^ 
^O^ol  to  the  MJirtimi,  nothing  »  sv{«i%ted  but  «  few  flocks  «iid 
Kttfe  down  CM  sUndbi^.  The  aolaUaii  txmtaaui  eogmr  aad  a  ^''^ 
tiiytaitih,  pcf^ttps  of  mfttic  add.  (Chodnew.) 

ifflfc  lo  5.    fives  tbe  smdlest  qoauti^  of  fixed  alkali  a-< 
nectin  into  pectic  acid,  and  largtr  (luaiidtiea  ^jicinito  a  basic  wii 
(BiaooQikot.)    Cold  aqueous  aumionifit  potash^  or  h.  -^Iil.  .ir  -^  cnUfc^ 
tjao  of  an  aficyine  carbonate,  fiiBt  pnMitic<-n  ^n  '.  (Fnai^.) 

Pectin  boiled  witli  the  carbonates  of  tbealkniiri.  .^^...^i 

them  and  forms  soluble  C4»in|wnijids,  froui  \\ 
reoovcred-    With  cxtvss  oJ  limo-wiiter,  it  Tui...  .,,-..,.,4.,,  ,--,*.-»-    ■ 
no  organic  8ubst»'*nw  passing  into  the  Bi^Itition.     Byacoflt^ 

li  it  tH  instaDfly  coDvert*.Mi  into  pecti*;  aciil,  whr  '   - bepm^ 

bv  a*^^•l^^»  hut  when  tbiiB  obtaiiiwl  is  vprj  iiiUtmd 

tic  m'id.  (FreTny.")     If  a  HJltl  aqiioouh  h  .iiii:-  u  <»f  p«ta 
I  with  a         ' 


;id)  bo 


inixc 


Bmall  quaniitv  nf  po(aafa«lf jr,  ari^ 
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precipitate  from  it  a  jelly,  which,  after  washing  with  dilute^hydrochloric 
acid  and  alcohol,  and  during  at  120°,  dissolves  readily  in  water,  and  is 
not  precipitated  hy  acids,  and  therefore  does  not  consist  of  pectic  acid. 
This  jelly  yields  a  lead-salt  containing  23*2  p.  c,  lead-ozide.  (Chodnew.) 
— A  boiUng  aqueous  solution  of  pectin  mixed  with  excess  of  potash- 
ley,  frequently  gives  no  precipitate  with  acids,  because  the  pectic  acid 
formed  in  the  first  instance  has  been  already  converted  into  metapecUc 
add. 

Cambinationa.  Pectin  dissolves  readily  in  water.  The  solution  is 
gnrnmy  and  veiy  viscid,  but  if  free  from  albuminous  substances,  does 
not  soudify  to  a  jelly.  (Fremy.) 

Pectin  unites  with  the  alkaline  earths  (p.  398).  —  It  is  precipitated 
from  its  aqueous  solution  by  basic  acetate  of  leadj  but  not  by  the  neutral 
•cetate.  (Fremy.)  The  lead-componnd  formerly  described  by  Fremy  appears  to 
IwTe  contained  parapectin. 

Alcohol  added  to  a  concentrated  aqueous  solution  of  pectin,  throws 
down  threads ;  from  a  dilute  solution  it  separates  a  transparent  jelly. 
(Fremy.)    Pectin  is  not  precipitated  by  tincture  of  galls.  (Braconnot.) 


Parapectin. 

Fbxxt.    N,  Ann,  Chim,  Phfs.  24,  14. 

Soluble  in  water,  like  pectin  and  metapcctin ;  distinguished  from 
Use  former  by  being  precipitable  by  neutral  acetate  of  lead,  and  from 
the  latter  by  not  being  precipitated  by  chloride  of  barium  (pp.  399 
and  400). 

Aqueous  pectin,  when  boiled  for  several  hours,  loses  its  gummy 
consistence,  and  is  converted  into  parapectin,  which  is  precipitated  by 
alcohol  in  the  form  of  a  translucent  jelly.  It  then  still  retains  albu- 
minous substances,  which  are  precipitated  from  the  aqueons  solution 
by  addition  of  a  small  quantity  of  basic  acetate  of  lead. 

Amorphous,  neutral  substance  resembling  pectin.  Tasteless.  Iso- 
meric with  pectin  at  100**,  but  gives  up  2  at.  water  when  heated  to 
140'. 


Fremy. 

ai  140». 

a. 

b. 

ft 

64  C    

384     .. 

..     41-48     ..., 

41-51     . 

...     42-88     .. 

..    43-77 

46  H   

46     .. 

..       4-97     ... 

5*48     . 

...       5-68     .. 

...      5-41 

62  O    

496     .. 

..     53*55     ... 

53*01     . 

...     51-44     .. 

,..     50-82 

C«H«0«... 

926     .. 

..  100-00     ..,. 

100-00     . 

...  10000     .. 

,..  100-00 

m  is  parapectin  sereral  times  purified ;  h  and  c  are  less  pore. 

Parapectin  is  converted,  by  boilmg  with  dilute  acidsy  into  meta- 
pectin ;  by  aqueous  alkalis  into  a  salt  o^■  pectic  acid. 

Lead-compound,  —  Aqueous  parapectin  precipitates  neutral  acetate 


-flM  MtVSSOfX  ID 


^**L    ThB  Ti»»*!Maffi  ihxaa^l  .m  *Mie  ooeaoon  oonUmed  11-9  ft 
^^-   ^:^ff•:*  a»:. j;0=M-r  ^l  c  )^  3l  ocho-  ciise%  from  18-8  to  IM  p.t 


T31tl»^ 


«4   X 


38**     _ 

—     S3-41 

33i>6 

•ill     _ 

—       4-M 

4-2J 

«K-4 

—     4«-l« 

.  .     43-45 

sa-*    _ 

—     19-43 

I9-M 

0»«*^.iPW 1I4>4     i«MO 100-00 


J]sz=i    X-  JivK  ':^anu  PSww  24.  IT. 

>  imi;  i. -v-ii^ff-  Ife  z«c:i  »a.J  parapecdn;  distingmshed  to 
3«Ta  Vf  as  M3II  prrceraes  aad  pcwpicAbifity   by  chloride  of  Um 

lioc^^rin.  is  rnrsij  c-QTerteti  into  metapectin  byboiliDgiriA 
nlnni  loia?.— wOiaT^CAZ^sac^-  EI^  an  add  reaction.  MeUpecm 
aaic  K  I  •.  \  rrr«s  :c  *  *;.  w^^er  as  140=. 

f*  C 3S4     41-48 41-85 

«i  H 4<    4-«7 5-58 

iZ  O 4*5 53-**     52-57 


C*^*0= _  936    lOOiM 100-00 

27  ci>^:7^  n  !i?  -c-^rte'i  zito  a  sah  of  pectic  acid.  —  It  <&sotT«i 
it  t-s-'*;  r  :^»:  5*  l-rricila*:  ..r-tdiES  hydnx'hloric.  sulphuric,  oroiaBe 
jl-'L  t...-  o  l  tir-  -5- j  i-B^  prLkrliiMis  c»>mp...unds  of  these  aciifawiik 
Ht-CA.Tn.-'Zz.  Tt d  ii-T-  ::5  zivtafWtin.  Monde  of  barium  ilm.wi 
i:  VI  4  :P:-rj:tTA;c  :^:c:.fc;-/-rT  irr^m  14  to  15  p.  c  BaO  (O*II«0",  2BiO 
=  14-1  :*  :-  Efct."*  * 


t*  C 3M-0  _  33-41 53.2fl 

4«  H 4«-0  -,  4-00 4-43 

t*  O 496-0  „  43-16  41-98 

J  RO 22J-4  —  19-43  20-30 


C*H«0*JlR»O  _  --  1149-4    .„  100-00    loo-OO 

Pectosic  Add. 

?C*IPO«  or  C«fl«0«. 

Fkkmt.    X  J«^  Cki^  i*Av?-  24,  22- 

InSi^UiMo  in  o>lil  water,  hltc  poetic  acid,  but  distinguished  tkff- 
*^wi  by  it«  solulnlity  in  boiling  water  (p.  397), 


PECTIC  ACID.  401 

Obtained  as  the  first  product  of  the  action  of  pcctasc  or  of  aqueous 
alkalis,  on  aqueous  pectin,  the  sohitions  sohdifying  to  a  jolly  immediately 
or  after  addition  of  acids ;  but  it  is  quickly  converted  into  pectic  acid 
by  the  further  action  of  the  same  agents,  or  by  boiUng  with  water. 
It  has  an  acid  reaction. 


32  C  

23  H 

31  O 

192    ... 

23     ... 

....  248     .... 

41-48     ... 

4-97     ... 

53-55     ... 

Fremf. 

41-08 

5-26 

53-67 

C»*H»02i  ,.„ 

463     .... 

100-00     ... 

lOOOO 

It  is  nearly  insoluble  in  cold  water,  quite  insoluble  in  water  con- 
taining hydrochloric  acid,  but  easily  soluble  in  boiling  water,  and  forms 
a  jelly  on  cooling.  The  gelatinous  amorphous  pectosates  are  easily 
converted  hito  pectatos  by  excess  of  base ;  when  pure,  they  dissolve 
completely  in  warm  dilute  acid,  whereas  pectates  leave  a  residue  of 
pectic  acid. 

Pectosate  of  Baryta.  —  Precipitated  from  aqueous  pectin  by  a  quan- 
tity of  baryta-water  insufficient  for  complete  precipitation.  Contains, 
on  the  average,  24*4  p.  c.  baryta  (C»H"0»,2BaO  =  25*3  p.  c.  BaO). 

Pecioaatt  ^fLead,  F^my. 

32  C  192*0  28*72  28*82  • 

21  H 210  314  3*49 

29  O 2320  34-72  31*94 

2  PbO 223-4  83-42  32-76 

C«H«0»,2PbO 668-4  10000  lOO'OO 


Pectic  Acid. 

C»H»0»t 

Bbaconnot.     (1824).  Ann,  Chim.  Phys,  28,  173;  30,  96;  also  Schxe. 

44,  141;    45,  400;  N.  Tr,  11,   1,  56;  13,  1,  126;  Ann.  Pharm.  5 

275.— ^nn.  Chiin.  Pkt/s,  47,  266;  N,  Tr,  25,  2,  167. 
Regnault.     J.  Pharnu  24,  201 ;  /.  pr.  Chem..  14,  270. 
McLDEK.    Pogg.  44,  432;  J.pr,  Chem,  14,  277;  16,  246. 
Fbekt.     J,  Phann.  26,   368;    J,  pr,  Chem,  21,   1;    Ann.  Pharm  67, 

276. 
Fbomberq.   Scheik,  Onderzoeh,  2, 31 ;  /.  pr,  Chem,  32, 179 ;  Ann,  PJutrm, 

48,  56. 
Chodnkw.    Ann,  Pharm,  51.  360. 

PeciituSurefpectitche  Saure,  Gallertt'dure,  Discovered  by  Bnconoot,  fint  analysed 
by  Regnault. 

Occurrence,  Although  pectic  acid  may  be  obtained  from  most 
plants,  if  not  from  all,  it  does  not  exist  in  them  ready-formed,  at  least 
not  always  (Braconnot),  but  is  produced  from  pectose  or  pectin  (Fremy). 
Chodnew  is  also  of  opinion  that  i)ectic  acid  does  not  exist  ready-formed 
in  plants,  although  he  explains  its  formation  in  a  different  way 
(Seep.  394). 

VOL.   XV.  %  \> 


with 


iikviier  to  viit^  ^  tti  cuhimAtt  d 
hamht^ndded.    The 
iAcUofUs  of 
ij^mUkAc  mid 

y.  AmJI^  47»:  Amm,  Avm.  1^1,  641). 

tffl  ttdt^mm  p«ijc  acid  m  aqoeoos  um 

il;  mdftptaig  tWHihitionia  nmnmmwidpf' 
w  wder  t^  ROMre  the  miaenJ  ci^siite^tL— 

vntcr  coattiaiar  bjMfucUoiic  arii  umI 

-WtCCE    tit  KMMe    IB    fanOvd     ytUh    rrrr 

«olvtim  is  pndputrd  vith  i 

AniMi^CUi  pmMeolva  «daU  ,«."...  ..,  .„  ^ 
tmm*  after  tntuntiixu  wwihiii}^  aod 
Bdl,  for  b»lf  to  thrr<:-qnanr—  ■  ■   ^n 
t«M  soltttioti  with   1, 
pvictir  acid  serenl  tincffv  ^^  '*  ' 
fare  wftlvr;  |Mre««M  H  vith  tlw  bmd  ^ 
«oHm  h  m  MtHTtria,  wltcreby  «a  ««s 
vltfc^  aftar  fibratioB,  k  pndpcUt^H) 
pffcopitate  ii  wa«h«il  *S  ftbovct  and  Smdj,^  >vhu  uio-ULti. 

fV^  acid  pmiftrpd  i&  tbc  ordiimy  way  (pnhmhu  •rr^mi^to^M 
£  v4 1)  coDtaina  alfwrntttOtis  subetazHXfl  v  '     '  ,.  ^^^  ||^ 

bclBn^  of  the  s'  ■  \>'r       J 

Mnldcr  wa#i  -jip!? 

U->ils  tht'  irci'Jiic  with   \fi>- liiluU'  i-  I 

itjitos  with  IiydmrhU iric  acid.     After  | 

^vjtti  alrnhol,  he  finds  t!mt  it  has,  UtiJi  ..  l^} 

..  ...:  ii'Ei  M'ith  tiruJs,  the  Sftliu'  tHrtiifMKstliuii  ., 
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1^  ^5« 

Mil 


PKCTIC  ACID. 


40S 


tier  deduction  of  3  to  6  p.  c.  aeli,  from  H'b  io  46  p.  €.  carbon,  and 

•25  to  fi*3G  hydrogen.     The  baiyta*BaU  from  eweet  apples  eontaina 

'S0'07  p.  c.y  that  from  turnips  24-01  p.  c.  BaO;   the  lime-ealt  fmm  ear- 

Fots  cmitains  9*72  p,  c.  OaO ;  th«  lead-salt  from  carrots,  41-57  p.  c. 

the  cupric  salt  from  cam)(fi  er>»triins  18'47  per  cent.,  that  from 

tpples  2tV2S  p.  c<,  Umt  fmm  turnips  17"07  p.  c.  OuO.      TIjia  pectic  acid 

mi*?raeil  in  dry  aminumo  jjj'aa  takes  np  3*48  p^  c-  ammonia,  which 

jcajx-H  at  100*,     From  thcsf  results  Miildei*  reg^irds  pectic  acid  aB 

PH*0"*,  and  as  identical  with  |x^ctin  (see  pag"o  393). 

Fromherg  prefjaros   his  peCtic  acid  from  turnips,  which  he  com- 
inutes,  washes  "vvith  cold  water,  and  bf>ils  with  very  dilute  carbonate 
_ftLKla.     After  }*rmpitation  with  hyih-odiloii*!  acid,  washing,  and  dry- 
Lftt  UK)**,   it  coutaiiift  7  p.  c*  ash   contaitiing'  curbouio  acid  ;  his 
ffieg  he  calculateSj  a^neiug  with  Mulder,  at  44*08  p,  c,  carbon, 
'17    hydrogen,    aud   oO'Sa    oxy^a-n.     Hie    lead-salt    contains   49'81 
^J^   C.    PbO;    his    COp|j^:r-SaU     IG'Ol    p.    C.    CuO.        On  Uie  decamposltions 

^Bith  ilkiUJap  pagc40U  Both  Mulder  and  Fwrnbcrg  liave  overlooked  the 
^Kiiuence  which  the  laree  umuuut  of  ash  mu^t  have  on  the  proportion 
^Hf  metal  ui  the  salts  (Kr.). 

^V     Chodnew's  H^prrpevik  acid  is  obtained  from  tuniip*pulp  exhausted 

^Pprith  hydrochloi-ju  acid(bfePet'f£^!fs  acid^  p.  396),  by  boihug  with  dilute 

^^otash-ley  (not  with  ammonia)*  aiid  is  preci[iitaU'd  as  a  jelly  by  hydro- 

cJiIoric  acid.     It  contains  at  100"*,  after  deduction  of  0*52  p.  c.  ash, 

•tl'4C  p.  c.  carbon,  4*33  byiii'ogeij»  and  53'71  oxygen,  and  ie  distinguished 

,     from  i-tcctic  acid  by  dissolving  in  aqueous  fixed  alkalis,  but  not  id 

imouk. 


W 


Fropa-tifs.     Pectic  acid  in  the  nioiHt  state,  k  a  tranepareuti  colour- 
eas  jelly,  which  dries  up  to  a  white  amorphous  masB.     Transparent, 
horny  mass,  diflieuk  ia  puiveriftc  (Regnault).     Resembles  woody  tibre 
d  is  very  ffiul'lc   (Ohodnew).     Has   &n   acid  taste    and    reaction 
Bruconnot,  Freniy). 


Caleulsiion  according  to  FnTUj. 

32  C    192     ....     42-29 

22  U    22     ..,       4&4 

M  o .,  240   ...,   sa-Bj 


«f  1I0^ 

,     42^9 


Cliodncw.  Fremy. 

at  120*.  St  120*, 

42*22    41  40 

bU     4-77 

&%'hi     53a3 


C»H=»0» 454     ....  lOOOO 


100-00 


.  lOO'OO     100*00 


All  the  itialafsei  are  pvea  hs  mean  fcffalts,  It^gtiaalt  0t  Chodttew  Mamlnwl  n«ctic 
tciil  Jtrepired  frurn  turnips;  Fremy  nralyMd  add  from  various  Bnurcc*.  Cbodnew'i 
«dd  left  4  p.p.  asb.  which  ii  deducted.—  Kfi*per-tiin  Mulder^s  and  Frt"mbef5'iiiii»lyf«, 
*ec  above.  Regnaiilt  [jrase  the  foraiala  C^H'O'"*  bolh  for  pfcUc  atid  dried  at  140* 
nnd  for  thnt  coritained  in  tbe  sails.     Cltodnew  gim  the  formula  C^H^O^,  ftliicli  agrees 

I  frith  tbc  composition  of  Tnany  of  the  peetabes,  and  requlrea  42'42  p,  c,  carbon,  30& 
l^drogcn^  and  52-52  o^ygan. 
BtcoinpGtftiens  (■«  p.  307).  !<  Pectic  add  becomes  colomied  at  120" 
(RegtiiiulO;  black  at  \b\r  (Cliodnew),  ftnd  at  200^  giveft  off  carbonic  acid 
il^nd  water,  and  is  converted  into  pampectic  acid,  p,  4lo  (Frenzy). — 
5.  Mflts  when  licfitod,  swells  up,  Ittrvs  mrnif  and  leaves  a  dilhcullly  com- 
buetibiecharcoftl.  (Keguaidt,)  BnriiB  without  swellingnp.  (CluHinew.) 
—  3.  When  pectic  acid^  ia  boiled  with  watfr,  purapectic  acid  i6  formed, 
iikewiec  when  insoluble  pecteleB  are  boiled  with  water,  (Fremy.^  ^\U^^i 
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pecticadd  is  left  iu  contact  wltb  water  for  two  or  tlii'oij  moDtli^  it  dis- 
Bolves  as  metapectic  acid,  which  m  likewise  produced  when  pectic  acid  is 
boiled  with  wat^r  for  36  houra,  or  when  moist  jiectic  acid  is  dried  by 
beat.  Not  a  trace  of  sugar  is  formed,  even  after  boiling  with  water 
for  7  or  8  days,  and  the  solution  doeci  not  redupo  prttassio-cu^iric 
trate  unless  it  contains  para-  or  metapfctlc  acid,  (Fremy.)  s« 
When  inDist  pectic  acid  is  washed  on  a  filter  witii  boiling  water, 
filtrate  yielda  with  neutral  acetate  of  lead,  a  pi-ccipitatc  coat-ainiag 
SO'o  p,  e.  PbO  ;  after  boiling  the  reaidnc  left  in  the  tiltcr  for  two  hours, 
a  luad-Halt  is  obtained,  contaiuinjj  35'*t  p,  e,  Pl>0  ;  and  after  one  hour's 
boiling',  a  precipitate  witli  41'i>  p.  c*  FbO,  The  org'auic  Bubstwocc  of 
all  tliCHo  lead-^alta  exhibtta  tijo  corapositior>  of  pccTic  acid  (or  oi  tlic 
isomeric  para-  or  metapectic  acid).    (BVeoiy,) 

4.  Pectic  acid  is  not  altered  by  cold  o*/  of  vitriof,  but  is  qmcxn 
charred  by  that  liquid  when  heated,  (Bcivcoriuot,  Regiiault.) — 'By 
boiling  with  diltiu  acidity  it  is  converted  into  metapectic  add,  which  dis- 
Bolveft.  (I'^renij-,) 

It  is  mit  altered  by  hot  very  dilute  h/ilroch!oric  tickL  (Ileguault.) 
—  Pectic  aciil  prepart-d  frojn  turuipa  diK'S  not  difisolve  till  after  vrry 
long  boiUng  with  dilute  acidti  (more  quickly  with  conceiitratod  - 
and  the  solution  doi-B  not  eoutain  metapectic  acid ;  that  wliich 
pared  from  pectin  deconjpo&es  much  moi*c  quickly,  WIk-u  the  lanl- 
anentioned  pectic  acid  is  bailed  with  dilate  mineral  acids,  ihe  liquid 
soon  aeqiilres  a  faint  red  coloitr,  reduces cop]M_T-  and  t*iiver-mdtii,  aiidif 
Bulphuric  acid  ia  need,  g-ivcH  off  carbonic  and  forjuie  acids,  uhd*  tiiialljri 
an  odour  of  cavauKl.  The  eolutioii,  which  reiuaini^  colcurlcBA  if 
diluted  at  tlie  rigbt  momeii(»  leaves  a  bUick  product  wbou  fillored,  anJ 
if  evaporated  after  tlic  sulphuric  acid  has  been  removed  by  carbonate 
of  baryta,  it  leavea  a  syrap  from  which  alcobol  precipitates  a  ba 
salt  Boluble  in  water,  leaving  in  solution  a  sugar  (|>artly  couv 
into  caramel),  which  is  fermentable  and  capable  of  umtiug  with 
mon  salt.  The  barjia-salt,  which  is  soluble  m  water,  api^'ar^ 
contain  formic  acid,  ami  a»  acid  mmilar  to  malic  acid.  (Chodnow.)— 
The  jelly  of  pipjjina  completely  freed  from  BUgar  by  alcahul,  is  con- 
verted into  au^ar  by  20  miuutca'  boiling  with  oxalic  acid  (Couverchet, 
{Ann.  Cfiwu  Ph>is,  46,  181),  According  to  Fremy,  pectic  acid  Lh  trans- 
formed by  acitls  m  the  same  maimer  as  by  wati^r,  Ihen^fore  w 
formation  of  sugar, 

5.  With  «i?Wc  (wirf,  pectic  acid  yielda  oxalic  acid  (Vauauolin)  anil 
mucie  acid  (Bracuunot),     Strong  iiiti'ie  acid  elinimatfs  c^rbtmic 
and  forma  carbonic  and  mucic  acids  (Rr/^naiilt).     Chodnew  ol>uii 
mucic  tw;id  from  jxfctiu,  but  not  from  [K-ctic  acid. 

C.  ^\'beD  pectic  acid  is  heated  with  the  aqueoiia  Bolutioii  of 
tfflratis  or  alhdirfe   carhonaUfiy  meta|»cctie    aciil    Ib    forme<L     (Fi 
Pectin  aud  poetic  acid  prepared  from  it  umlerg-o  tht'^e   trausfui 
titms  much  more  I'cadily  than  ordinary  |>ectic  ;ictd.  (Fn  uiv,  fUodne 
The  liquid  acquiicR  a  blown  colour,  but  ik  not  fiuind  t 
acid.  (Fieuiy.)     When  ikkHIo  acid  (fiotii  Uinii[»s)  Iijlh 
(iMmio  time  with  priiiMh-lcy,  the  ftoluli'in  is  mit  j»rt.'ci|^ 
acid;  but  liydiY>ch!nric  and  nitric  acids  i^oon  render  it 
last  throw   down  llakcH.     From  the  wohitiou   neulralisrd  ■ 
add,  aJcoliol  jhrowH  iUwn  a  jelly  ;  neutral  acclato  of  lead,  a  \ 
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^B^vhich  oxliibits  the  compostition  t>f  poctato  of  lead  {27'OS  j>*  c.  carbon* 
^Bl3'lB  liydntgc?!,  33'9-t  osyg'C'n,  mid  35*8'2  oxitU?  of  If^adX  and  wIk-ii 
^^dt^compnsfc!  by  hydrosulplmnc  acid,  yi(4tls  a  black  liqiud,  which  can- 
^Biiot  bo  Roj>arated  from  the  sulpfaido  of  lead,  i\nd  whfU  mixed  with 
^■Alcohol  fiolidijica  to  a  jelly  iu  a  fow  horn's.  Thofle  precipitates  are 
^B^kewiec  formed  rm  adding  ah'ohol  and  neutral  acetate  of  lead  to  a 
^Bfloltitioii  of  pectic  acid  which  hae  been  boiled  for  three  or  four  days 
^^^ith  a  large  exeesa  of  potash,  wlicreas  0^1100113  pectin,  aft^er  oneo 
^BllK)iltn^  with  pntafih-!ey,  is  no  longer  precipitated  by  acids.  (Chodncw.) 

^B  See  Ibe  propcrtirs  of  Fretny's  Melapfctic  at-id^  |j,  4lL 

H        PVtmberjy^s  pectic  acid  (p.  403),  after  boiling  for  half  an  hour  with 

^p.»queoiis  carlx^nate  of  soda,  was  no  longer  precipitated  by  acetic  acid; 

tut  neutral  acetate  of  lead  produced  a  yellcw-brown  preeipitate,  which 

ut  140'  contained  41*39  \i.  c-  PbO,  and  after  deduction  of  this,  44'8  p.  c. 

»cart»on,  5*;53  hydrogen,  atid  4ll'87  oxygen*  Another  time  the  solution, 
after  an  bom's  boding  with  carbonate  of  soda,  or  a  quarter  of  an 
hour's  boiUng  with  caustic  Rodtt,  i5tiU  yielded  a  precipitate  with  acetic 
ncid;  Imt  after  boiling  for  7  to  20  hours  with  carbonate  of  &oda,  or 
digestion  for  24  lioura  with  caustic  Roda,  no  precipitate  waB  obtained. 

»Tbe  latter  solutiims,  after  neutralisation  with  acetic  acid,  were  hkc- 
wise  precipitated  by  rhiorido  of  barium,  chloride  of  calcium,  sulphate 
of  Cf*ppcr,  and  neutral  acetate  of  lead ;   and  it  was  only  after  still 
longer  boiling  with  cauetic  soda,  that  a  liquid  waa  obtained,  which 
■wiien  neutralised  with  acetic  acid,  was  not  precipitated  by  any  of  the 
aboTe-mcntioned  reagents  except  acetate  of  lead.     Hence  the  forma- 
tion of  nietapectic  acid  is  preceded  by  that  of  an   acid  whicli  in  not 
Hpitated  by  acetic  acid,  btit  m  thrown   down   from    the   neutral 
)lntit>n  by!ime- or  baryt-a-Balts.  (Frombcrg,)  In  thift  case,  parai>ectic 
hacid  might  be  fornnil,  or  the  non-owun-ence  of  the  precipitates  might 
jibe  explained  by  the  solubility  of  pectic  acid  iu  organic  acids,  (Kr.) 

When  moist  pectic  acid  is  heated  ^^-ith  hydrate   of   potash,   tho 
lixturc  aoiMi  becomes  fluid  and  brown,  but  losca  its  colour  as  soon  as 
dl  the  water  Ib  expelled,  and  then  contains  carbonate  and  oxalate 
\t>f  pf)tasl^  (Vauqtielin^  Gay^Lusaac) 

Ot>  the  behsiriour  of  pectic  4dd  under  the  inJIaeTice  of  fermenta,  according  to  Vatt- 
sUn,  Me  p«e^  358, 

Comhinatiftrtf.  Pectic  acid  separated  from  BoIutiouB,  in  which  e+iitc  it 
fippears  as  a  colourlcfis  jelly  having  an  agrceablp  taste  (Vampielin), 
must  be  I'cgarded  as  a  hydrate.     It  isi  insoluble  in  cold,  and  nearly 

I  insoluble  in  boiling  irafpr.  The  dry  acid  immersed  in  boiling  water 
Boftcufl  and  Rwellis  up  Blightly*  but  doe&  not  form  a  jeDy.  (Regnault,) 
See  above  on  the  decompofiition  of  pectic  ^rfid  by  boiling  with  water. 
Older  *tafentfTtt«,  pinrhop^  retaiinp  fapfctostc  or  itnpKft  peetie  ccid.  The  sdIvHdii  of 
pertic  acid  in  boiling  water  deposits  h  jplly  on  coDlitig,  provided  it  hat  not  been  ftlterftl 
by  continued  bnilititj.  (Vguquelin.)  The  aahjdTOita  acid  i(*flrctly  swdla  up  in  cold 
WBttr,  and  disaolvea  hut  apnringlT  \i\  boiling  water  ;  th«  tictd  obtnih^d  m  ft  }€My  by  \\rt- 
cipitaCioiL  from  alkaline  nolutions^  diasolves  more  abundsntly  id  boiliD^  wnter ;  the 
filtrate  ia  almost  denr,  reddt^ns  litmus  yerj  slightly,  end  ii  converted  hy  ncids,  ni^utral 
ftalti.  su^Ar,  md  alcohol,  tnto  a  tranRpareot  and  colourICf>8  jelly,  probably  because  these 
atibitance*  render  the  wuter  tncopable  of  holding  the  pectic  ndd  in  f^kition.  Baryta- 
And  lime'Trater  produrc  similar  jellies  by  forming  insoluble  salts.  (Braconnot,  Payen.) 
The  hot  bqneoUB  ftolution  doe&  not  redden  litmns.     {Guibourt  ] 

^^^^iVith  Bases.  —  Pcctic  add  unitcB  with  bases,  foroiiug  sails,  amoi]g 
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Chodnew. 

Caiculaiion  according  to  CKodnew.  at  120**.      at  150^—160*. 

28  C 1680     ....     34-25     33-80     3544 

20  H    200     ....       407     4-31     402 

26  0 2080     ....     42-44     4300     40-54 

2  KO 94*4     ....     19-24     18*89     20*00 

CWH»0*,2K0...,  490-4     ....  lOO'OO     100-00     10000 

At  150^—100%  =»  C»II"»0=«.2K0  (calc.  3556  p.  c.  C,  3-81  H.,  40'65  O., 
19-08  KO.)     (Chodnew.) 

Pectate  of  Soda. — Obtained  like  the  potash-salt,  which  it  resembles. 
BiBSolves  in  water  after  drying  at  120°.  Neutral.  Swells  up  when 
heated  in  a  platinum  spoon.  Contains  13*73  p.  c.  soda,  corresponding 
to  the  formula  C"H"0*,2NaO  (calc.  13-54  NaO)  (Chodnew). 

Pectate  of  Bartfta. — Aqueous  pectic  acid  forms  a  gelatinous  pre- 
dpitato  with  baryta-water  (Braconnot).  —  When  aqueous  pectin  is 
immersed  in  a  large  excess  of  baryta- water,  in  a  vessel  from  which 
the  air  is  excluded,  pcctosate  of  baryta  is  first  precipitated  and  sub- 
sequently converted,  by  the  excess  of  baryta,  into  pectate.  This, 
after  wasliing,  drying  in  vacuo,  and  then  at  120°,  contains  from  25*3 
to  26*8  p.  c.  baryta,  corresponding  to  the  formula  C"H**0",2BaO  (calc 
26-0  p.  c.  BaO)  (Fremy).  —Obtained  like  the  lime-salt,  which  it  resembles. 
The  salt,  dried  betwecr  150°  and  160°,  contains  2  at.  water  less  than 
that  dried  at  120°  (Chodnew). 

Chodnew. 

Calculation  according  to  Chodnevr.  at  120".     at  150*^—160*. 

28  C    168     ....     30-63     30-50     31-67 

20  n    20     ....       3-64     3-69     329 

26  0    208    ....     37-90     38-13     86-46 

2  BaO    158     ....     27-88     27'68     28*68 

C»H»OM,2BaO  ....  549     ....  10000     10000     lOOOO 

Calcniation  for  the  salt  dried  between  150*  and  160",  31'63  p.  c.  C,  3-38  H., 
36-15  0.»  and  28-81  BaO  =  C»H"'0^,2BaO.     (Chodoew.) 

Pectate  of  Lime,  —  Lime-w^ater  added  to  aqueous  pectic  acid,  and 
lime-salts  added  to  pectate  of  ammonia,  throw  down  gelatinous  pre- 
cipitates. Pectate  of  ammonia  is  Hkewise  decomposed  by  sulphate 
and  bicarbonate  of  lime,  but  not  by  the  neutral  carbonate.  From 
dilute  solutions  of  alkaline  pcctates,  a  few  drops  of  lime-water  chrow 
down  gelatinous  masses  which  are  insoluble  in  alkalis.  Pectate  of 
lime  does  not  dissolve  in  boiling  water  or  in  ammonia,  and  is  not 
decomposed  by  potash-ley;  but  it  is  decomposed  by  hydrochloric  acid, 
with  separation  of  pectic  acid,  and  by  heated  carbonate  of  soda,  with 
separation  of  carbonate  of  Hmc  (Braconnot,  Ann,  Chim.  Phys,  44,  60; 
47,268). — The  transparent  and  colourless  jelly  precipitated  from 
neutral  pectate  of  ammonia  by  acjueous  chloride  of  calcium,  is  harder 
than  pectic  acid,  and  becomes  yellowish  nftcr  being  pressed,  washed, 
and  dried  at  120°.  (Chodnew.) 
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Cii^rL.e'*:-*  ^:v£jaf  n  Cicouev.  Bcninlt.  Ctodcrw. 

>   :        .        .       -  :^-     ..     S-^  21-S7     „ 23-C6 

:»  z       ...      :=    ..     --^; s-23  __  .     i'j» 

25  o     .     _  ..  ..  ro    -   irT»  _  ...    2;-i3   ....  .    2$**: 

I   ?^.0 .     IM     -     HIT 4SU     46-32 

•.-H^>»4?M>  _.  rU     —  10»-CO  100-00     lOOOO 

MoMer'a  analjsfv  p.  493. 


Pi'-t'tr-*  ''/Cff'p^, — Pt?i.'tate  of  potash  fomi8  \\\t\\  ftiilphato  of  i^^}- 
•  r  1  -iL'k;-"  0'.nc»:lnm.  th*-  li-inid  m)t  retaining  a  traa?  i»f  otpuT;  t:*- 
.■■  •  ..^.:  -  f'/t.-if  iMt»r  is  insnluhlo  in  boiling  wator ;  pivfs  up  iwirt  .'t  ':- 
:•'■  :  :...L.i.-*a,  ih»?  rr-sMiial  fait  n«»t  iK-iiip:  dwsolvo^l  llK'n-l-v;  a;]-! -• 
\».-  mf.«  !*•?•!  by  nitric  but  not  by  aa-tio  acid  (Braoouiiot). 

''uii»>Q  «>t'  sulphate  i»f  copper  poured  xuUy  a<^ue«uiA  uvu:>    '' 
thp.>Wtf  .i«»n-n  a  ;rnM:'n  jelly  of  variable  coiu|>i>siii..!;.  wh-l 
m  Tell'.»w  rijass  |Keir"a"lt)-    IVctatc  of  copjn^  is  -Tei-n  N -^^ 
fier  diyiog^  (Cliodnew), 


PECTIC  ACID.  409 

Cbodnew. 
Calculation  according  to  Chodnev.  at  120*. 

28  C 168     35-34     3509 

20  H 20     419     4-21 

26  0 208    43-79    43-84 

2  CuO 80     16-68     16-86 

C»H»0»,2CuO    476    100-00    10000 

For  Mulder's  and  Fromberg's  results,  see  page  403. 

The  predpitate  formed  by  snlphate  of  copper  ia  ammoniacal  pectate  of  ammonia, 
continues  to  redissolre  for  a  Jong  time,  till  finally  a  bine  ammoniacal  jelly  is  precipitated, 
probably  a  doable  salt.     (Regnault.) 

Pectate  of  Silver,  —  Obtained  by  double  decomposition  of  pec- 
tate of  ammonia  with  nitrate  of  silver,  and  contains  an  amount  of 
oxide  of  silver  varying  -with  the  constitution  of  the  pectate  of 
ammonia  used.  a.  When  nitrate  of  silver  is  poured  into  aqueous 
pectate  of  ammonia  which  has  been  boiled  as  long  as  ammonia  con- 
tinues to  escape,  a  precipitate  is  formed  containing  38*38  p.  c.  AgO.  • — 
h.  When  aqueous  pectate  of  ammonia  is  poured  into  nitrate  of  silver, 
the  precipitate  contains  36*95  p.  c.  AgO.  — c.  When  pectate  of  ammonia 
is  prepared  by  evaporation  in  vacuo,  and  nitrate  of  silver  is  poiu*ed 
into  its  aqueous  solution,  the  precipitate  contains  40'39  and  41-02 
pu  c.  AgO.  —  d.  When  nitrate  of  silver  is  poured  into  pectate  of 
ammonia  centring  excess  of  ammonia,  the  resulting  precipitate  con- 
tinues for  a  long  time  to  redissolve,  and  when  it  no  longer  disappears 
on  stirring,  contains  38*48  and  36*68  p.  c.  AgO  (Regnault). 

Neutral  pectate  of  silver  is  obtained  by  precipitating  pectate  of 
ammonia  with  nitrate  of  silver ;  but  if  the  nitrate  of  silver  has  any 
free  acid  adhering  to  it,  the  precipitated  pectate  of  silver  is  mixed  with 
pectic  acid  and  therefore  exhibits  a  smaller  amount  of  silver-oxide 
(Chodnew). 

Caleulation  according  to  Fremy.  Catenation  according  to  Chodnew* 


32  C  192 

20  H 20 

....     28-74 
....       2-99 
....     33-53 
....     34-74 

28  C  

20  H 

26  O  

2  AgO  .. 



.  168    ....    26-75 
.     20     ..         3-18 

28  O  «  224 

2  AgO 232 

.  208     ..„     33-15 
.  232     ....     36-92 

C«H*»0»,2AgO....  668 

a. 

C 26-41     . 

H 2-79    . 

0 32-42     . 

AgO 38-38     . 

....  10000             0»H«0».2AgO 

Regnault.                             Fremy. 
c. 

...     25-29  and  25-87    27*07 

...       2-74     „       2-80     3-33 

...     30-95     „     30-94     32-81 

...     41-02     „     40-39     36-79 

.  628     ....  100-00 

Chndnew. 
at  100". 

26*45 

3-10 

33-75 

36*70 

100-00     . 

...  100-00     „ 

100*00     

.  100-00 

10000 

Fremy's  analysis  (/.  Pharm.  26,  379)  does  not  ag^e  with  his  later  formulae ; 
moreorer  he  does  not  quote  it  any  more.  The  calculation  is  deduced  from  his  formula 
of  pectic  acid  and  the  other  pectates. 

With  Salts. — Pectic  acid  dissolves  in  aqueous  solutions  of  the  neutral 
salts,  especially  the  ammonia-salts,  of  many  organic  acids.  AVhen 
small  quantities  of  citrate  or  malatc  of  ammoniit,  or  other  similar 
salt,  ia  added  to  water  in  which  pectic  acid  is  suspended,  an  acid 


AftCSDfS  TO  TSa   CABBO-OTDSiTSS. 


£rcai  mhiek  xlobbol  throw*  (fanra  «  jdh  vM 

of  pttctac  aod   vhh    ao  nmnntas-ffd;  it  « 

nOmp,   or  by  nptmted  pirciiitotiou  «A 

n  -rmtesv  «od  ■  therHy^  nswrnd  ptftafe 

Pectaca6diiis9oMitiB«2rHLo/aod  in  <c^.  —  Id  ftqncow 
mA h dooaot  riiM^ri  Bute  frpcljr  than  in  fmrv  vUcr,  (BtMOMik 
Awm.  dim.  iV  ^  SSS.) 


?an^>eetic  Add. 

X  AfOi.  Ob&i.  flye.  24,  34. 

yee^»cid»lto2M for •£•»)••  t\nw  uii!i  ir^ji-r. It.^flsrJtotf 
Mad.    Ifl  Wat  taMJiMeU  p-  m  k 

190*  0t  htAtd  vith  «Yirr,  am  ofwv.    . 

Par»f«ctk*  acid  m  uncxrgUJhLMe,  .^ 

ttid  hM  m  •mn^  aod  mictiuxi. 
pictb;  wb«B  d»>alT«4  tt  loaf^,  it  b  quit 
«cid:  whM  bcded  with  pduni  oyrir  gg/./^/^r. 
oxidp;  and  it  birt  fMlMOtablc,  —  It  Forms  p 
oUaUiy  and  is  pT^)«t^i«d  tltcrefnim  ^y  esce*:**  <  i 
its  ^iieoti«  solutifn  it  m  prrapftted  bv  alcotioL      i 
dpitACed  from  ita ^oroii^ solouoii  by  uIcoLol  sm  * 
23  ftL  &  potasli  (C»H"0^,SEO-S2-4  d.  e.  KO).  — 
by  boiliD^  pectnte  of  b«d  suspeadcHl  tu  wutr  rJt  U»va,m  1} 

preciiatatio^  aqneooc  pu^iectic  add  with  nan:  ...tii  uf 

24  C 1440  241ft  __,  S»-0« 

15  H. 150 4?1  __  ^58 

ai  O 1680  _  30  i4  , 81-57 

2  PhO.._ 223-4  ♦»»»  io-71 

C"H»0»,2PtO 550-4    tOCHkO    ..^ZTlOMO 

At  110°  it  ceatttnj  £414  p.  c.  C,  tnd  fr^t  R.)    thcrtlbre   «  at 


METAPICTIC  ACID. 
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Metapectlc  Acid. 
7  C«1I'0'  or  c»ll"0'*. 

'resit.  /.  Pharm.  2fi.  3H2  ;  Ana.  Phann.  35,  322  j  J,  pr.  Chm.  22, 1.  ~ 
iV.  Ann.  Chim.  Phtj^.  21,  StS ;  ^mh.  Pharttu  67,  288;  ^.  pr.  C'Aew. 
45,  412,—  Cfimpt.nnd,  48^  302 ;  A\  X  f/i^m.  35,  81  ;  abetr.  Hvp, 
Chim,  ptur^  1,  260.  ■ — Comj^L  rend.  49,  5Gl  j  Eep,  Chim,  pure,  Ij  602  i 
Ckm.  Ccntr.  ISGO,  ^.  —  Kofp'^  Jahrcsber.  1859,  530  and  540. 

Acidc    ctUuiiqttB.  —  Oixiirp  ns  a  prodtwrt  of  the    tranaformutlon   of 
pectose,   ill  all  fluids  uf  tlie  vt.'gctubk'  organism  whicli  arc  in  contact 
itii  tisBUP  containing  pectosi'. 

Fontiation.  Atl  }x?ctou«  Nulifitance**  niftylie  converted  cither  diiectly 
into  motflffoctic  acid,  nr  into  prodmUs  which  yield  this  acid  after 
further  trcatmcut  (p|i,  337,  398.)  —  WIicii  Me  ia  allowed  to  act  on  man- 
gold-wiirzel  puJp  m  the  manufacture  of  sugar  on  the  large  scale, 
metajiectatc  of  lime  may  be  formed,  which  then  accumulates  in  the 
(Dolasdos. 


Preparation.  Chopfwd  mangold-wurzel  is  waaliGd  with  water;  tho 
residue  is  boiled  fin*  an  hour  with  milk  of  hjue  uud  preHsed;  and  the 
liquid  13  evajjMirated  to  a  ej^TUp  and  mixed  with  alcohol.  Metapectate 
of  linie  tlien  falls  to  the  bottonij  and  aft^n'  it  has  been  decomposed  by 
oxalate  of  ammonia,  the  filtered  solution  la  mixed  with  excess  of 
Beutral  acetate  of  lead  to  precipitate  ckinring'  matter,  phosphoric  acid 
and  other  subst,arices  ;  and  the  filtrate  is  KuperBaturated  with  ammonia, 
which  throws  down  nietapt^ctate  of  lead,  Hy  dcconiposing'  this  aalt 
tinder  water  with  hydroflulphuric  acid  and  evaporating  the  fikrato, 
aqueous  mctapcctic  acid  is  obtained. 


Propfrties.     Amorphous,  strongly  acid  magfi,  doBtitutc  of  rotatory 
power, 


Dtcompoiilions.     1.  When  Itcnted^  li  behaves  like  pectin  (p.  39fi), — 

2.  The  atpicoiis  solutiun  quickly  beconjej=«  covered  with  mould,  and  is 

"ecomposed  Uy  prolonged  boiling,  with   formation  of  acetic  actd  and 

'ack  wlnm  acid,  —  3.  It  reduces  pofojfsio'cupric  kjrtrate  at  tho  boOing 

eat.  —  4.  It  reduces  anueous  silcer-  u,nd  ffofd-^aiis, 

Wetai.)ectic  acid  la  deliqucsceut  and  diadolvea  readily  in  ipnter.  — 
The  u*ffnpectaiek  (excepting  the  baijic  salts)  arc  all  soluble  in  water. 
The  a^jueouQ  acid  docomi)03cs  carbonates  and  neutralises  strong  baeee. 

Mftopcctat^  nf  Liod.  —  Aqueous  motapcctic  acid  precipitates  basic 

^—HOctatR  of  lead,  but  not  the  neutral  acetate.     The  ar|UGoiifl  solutions  of 

^■ihe  alkaline  Tijetfli>eetiiteR  added  to  neutral  or  basic  acetate  of  lead  m 

^^xceas  (of  the  lead   ^alt?)  throw    down  soluble  precipitates,  —  The 

fjrecipitatefl  thrown   down    from   aqueous   metapectic   acid   by   basic 

R:ietafe  of  lead  contain  from  67^5  to  Gft-8  p.  c,  (C"ll*0^2PbO  =  67-2  p.  c. 
bO)  and  73'4  to  74*2  p,  c.  oxide  of  lead  (0'H'0%3PbO  ^  75*4  p.  c. 
bO) !  after  deduction  of  the  lead-oxide,  they  contain,  on  the  average 
3^'i^  p.  c.  C,  4*58  IT.,  and  51 '91  O,,  corrcspoading  to  the  fonnula 
^KS>\  (calc.  44-08  p,  c.  C,  4-58  H.,  and  hlU  0>  FrcmyforiDcrtf 
anal;fied  [eoJ^ialU  conUinlog  imtller  quBDtltie*  pf  ]eAd.oxidc  (40'9  oad  4$^73  p.  &). 


kTtS. 


^UT-^  40*  ■OBBB  win  WlftS » 


U-77 


itKAayMttt  tfae 


JeQy  froBi  S  jringa. 

T.  Patk.     TPmm.  jibdL  At-  20,  5^7;  J-|ir.  Cftcw.  69,  SIS. 

Oocm«intbefTvtoCJ9ri^>«lfar«;.— Thefr«itsfte|»^ 

re  boSed  for  a  few  DOMtis  with  wftter*  &nd  the  Binidv  Bftrr  li^ 
moBoodt  u  predptuted  whb  neotnJ  aoeUte  of  I«»<L  The  dirtT  bran 
pvedpUt^*^  diffiksed  m  wmter  after  wufaiDgv  diaaolT^v  partaSr  • 
ad£tioii  of  acetic  add.  On  decxxnpaeiii^  Ui«  on&oolved  put  m^ 
war^r  with  hydmsttlphmic  aod»  eeparatm^  the  sulphide  oflrtil  — 
cetitnitinj;:  tlie  filtrate,  decriloTv|i»|r  ^"^  i^un^  charoo^l,  addinrlitv 
chloric  acid  and  predpitatiag  with  alophol,  a  ttmiisiiatvcit  jetf 
obtained  which  may  be  deatloriBod  hy  repGiitcd  aototum  in  wucr' 
tttiiUDg  hydrochloric  add«  and  prt*<cipiiatum  with  aloohuL 


Caintlaiitm  aecnrdinf  te  t.  Fsjr. 

64  C...^ ^384     41 H 7 

*<  H ^.     4«    i'*7 

62  O.,. „.  49fi     fi5'&« 


T.    PfcTf. 


C'"U**0«  ..„_  0S6     JOODO     IIK^B 

dfditallan  at  2*8  i».  c.  ash.  —  iMincric  villi  psrapcctin  (|».  Spy). 


SACC*S  PECTIC  ACID  FltOil  WOOD. 
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'*Tiie  aqueous  solution  heated  to  100*  for  several  Lcmrs  with  hf<Ifo- 
\lortc  aciilj  depoeitH  na  conliiifj  a  white  powder  which  at  lOO"^  coutuius 

19'81  p.  c,  carboii,  5'i?4  hydrog^en,  aiid  54"95  oxygeiij  coiresponding^ 
lerefore  ta  the  formula  C«ll»0"  (calc  3&-92  p,  c,  C,  5*20  U.  and 

>4'88  0),  and  is  formed  by  asaumption  of  4  at.  water,     (v*  Puyr.) 


Sacc'a  Fectic  Acid  from  Wood. 


Sacc.     N,  Ann.  Chim.  Plif/s,  25,  218;  J.  pr.  Chem.  46,  430;  abstr. 

Phann.  Cenh\  1849,  2^5;  Chem.  Gitz,  1849,  274. 
*ORTER.    An/t.P/uirm,  71j  115  ;  abstr.  Phurnu  Ctuir.  1849,  777;   Chcin, 
Q(U.  1849,  469. 

The  substance  produced  by  boiling  wood  with  jiitric  acid  (from  the 
icrusting"  mattor,  p.  124,  aceordiiig  to  Sacc),  conwiBtB,  according'  to 
iacc*  of  |}oetic  acid ;  according  to  Porttrr,  it  is  a  different  hody. 

Sacc  UAIh  dcal-BhaTJu^i*  for  some  hours  with  2  pta.  water  and 

10  pt8.  commercial  liitric  acid,  whereupon  reddiali  vapours  aio  u(  first 

idajitly  evolved,  and  the  wood  ia  couvertod  iulo  a  white  donghy 

This  he  washcH  with  water  to  remove  all  the  acid,  then  collects 

Jt  on  linen,  and  drien  it  over  the  water-bath. — Porter  further  treats  the 

mass  thus  obtained  with  dihitc  aqueous  aoYmonia,  which  leaves  a  por- 

.iion    uudia^olved    aud    precipitates   the    filtrate    w^ith    hydrochloriu 

ud. 

Light  grey  (Sacc),  or  reddiah  grey  (Porter),  easily  friable  mass. 


Cdkaiation  according  to  Porter. 


16  C 

n  H 

14  O 


US 

12 

112 


43-63 
5-45 

50-92 


Sacc.  Poiirr. 

mean, 

40'B3  to    42  ee    43'39 

&-8G  „        5'&4     B'8S 

53-31   „      51  20     50*75 


C"ri«Oi*  ...  220 


100-00 100-00        IDD'OO     lOO'OO 


After  detlucd^n  of  I  to  {  p,  c.  uh,      Skco  fiv«t  th«  formuU  Ci^H'^O"  wbteli  lie 
rtg«rd«  «A  tbftt  of  pet-ttc  Acid, 

Dfcompositio}is.  1.  W^iGnhmtcdj  it  churs  quickly  without  detonation, 
111  emitting  an  odour  of  caramel  a»d  leaving  charcoal  (Sacc)*  —  2.  By 
|^Kl»oillng  witlj  moderutely  dilute  ttitnc  acid,  it  is  converted  into  oxalic 
^Biicid,  without  fonnatiou  of  inueic  add»  —  3»  With  otf  of  vifrhfy  it  chars 
B^mid  givea  off  an  ttdour  of  caramel  (Porter).  —  4*  Ili/dfochlork  acid  at 
^m  the  boiling  heat  colours  it  red.  After  boiling  for  some  time  with  aqueous 
^|n/X'ri/ut»  it  is  no  longer  prccipitable  by  acids  (Porter). 
^"         It  doefl  not  diseolve  in  water  cither  ui^ld  or  l)L>ihng'.  —  AVhen  newly 

prepared  and  mojat,  it  dtsaolvcs  easily  in  water  contmning  wnniouiaf 
^^  and  IB  precipitated  therefrom  by  iv^ak  acids,  as  a  stiff,  colom*iees, 
^fc  trausiturcnt  jelly.  Aftr^r  drying*,  it  is  insoluble  in  aqueous  ammonia 
^^  (Sacc).     It  dissi>lv(_'a  with  difliculty  in  aqueous  albiitt;,  and  is  thrown 

tU>wn  by  acidrt  frum  con  cent  rated  solutions  as  a  white  light  powder  ; 

from  more  tlilute  solutions,  »tia  transparent  prc<.!ipitate,  whicli  qnickly 

unites  in  white  tlocka,     Alctthul  aud  metallic  salts  likewise  precipitate 


fcA3?  rf  u^feiAatrd  %aimaSm,  ^bu  of  tl 

acsigBatcti  L..  _  :   -  ^^^  ^  _ijlai»  a^rw  wiUi  u«4  «ui*,^.c  -, 
titfir  Uibaiiuw  w«fc  poCub-W  «ad  acvtic  ftcsd,  and  bav.-  n«  W« 
■bon  to  be  iidntJca]  witk  h.    Hhs*- ^i—  »  -  .^."  - 
DOt^cbitiD  M  Mffmeed  li^  Lenc&art « 

rirfvf"  ='-••"  -'-   '^^    '"  .ju^u.-R-- 

ioljufcocjt:  i'=V€rfutH 

bcTgcfX 

iWparatMm,    Tbe  tissues  intoodrJ  Tor  Ibc  pr»«f^riitioR  frtnpv» 
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Voluble  products ;  but  the  residue,  which  swells  up  to  a  pasty  mass,  is 
perff ctly  pure  cliitln  (free  from  asli)  which  may  DC  waslied  by  decan- 
^tiou,  HO  long"  as  it  coutaiiiH  free  uoid,  i>iit  nn  soon  an  nil  the  acid  is 
■moved,  remains  partly  euBpeuded  m  the  liti^uid,  and  can  only  be 
■coyered  by  evaporating  the  water  {Stildeler). 

■  If  the  skin  of  silk-worma  lie  treated  successively  with  potash-ley, 
Hcohol,  ether,  and  acetic  acid,  the  residual  chitiu  contains  48'13  p.  c.  C, 
HpO  N.,  fV90  II.,  and  30'C7  0;;  after  further  trealnient  with  |>erman- 
Kiateof  potash,  iJ'SS  p.  l\  C%  6-15  N.,  7-02  IT.,  and  39-45  0.  Ulien 
^Bc-wonnti  are  boiled  with  stronj^^  potasli-ley,  wiiich  disintegrates  or 
BJ8o1ves  their  several  organs  us  well  as  the  remains  of  leavcB  in  their 
^ngBtitieS;  then  with  dilule  milphnrio  acid,  and  the  fikine,  which 
^^Bfi}  03  translucent  ba^s  ripL-u  at  botli  end^,  arc  washed,  diied  and 
^^BEd  with  tsulphurk:  acid  c^jntasniTig  ti  at.  water,  they  lo^c  44  p.  c. 
Vthelr  weight,  but  the  residue  still  contains  5'H  p.  c.  uitrtigen.  If 
Bey  are  then  treated  for  several  hours  with  hot,  or  for  some  daya  with 
Biu  concentrated  aqueous  pcnniinganato  of  potash,  then  with  bit»ulphitc 
B  poLa8h,  and  liiially  with  water,  there  remains  a  white,  intor- 
Hped  mass  which  does  not  give  off  annnoiau  when  boiled  with  potash. 
^miA  mass,  however,  if  made  up  into  a  piLste  with  hydrate  of  potash 
Hd  water,  aud  heated  to  lOO"  for  ei^ht  days,  dJRsolveB  with  evolution 
HamnionjiJh  and  forms  a  «oap,  from  which,  sxHjfir  filtrntion,  acids  sep^i'atc 
^uty  adds;  but  eveu  after  tw<i-tliii'ds  of  the  wbjie  has  been  docom- 
^wed,  the  rest  of  the  chitin  still  conttiius  (»'2  p.  c.  nitrogen,  and  con- 
Hiues  to  evolve  amitionh.  When  tins  ehititi^  after  beln^  softened  in 
^Kler,  i&  treated  with  oil  of  vitriol  and  iodine,  it  C3;hibits  Hndt?r  Ihc 
H|croscope,  numerous  brown  intcgunienti^  aud  isolated  irreg-ular 
^■rticJefl  wliich  itre  coloured  blue.  The  latter  coin n ring  beeonjL's  more 
Huidy  visible^  if  tlie  skin  is  left  for  sonic  days  in  the  iodine-solution 
Kd  then  moistened  with  nil  of  vitriol,  wfiereujx>n  piecefl  of  membrane 
B^e  tht'ir  ap]x^arance,  greenbii  at  firstf  but  changing  lo  iudigo-blue 
H|  tbc  iodine  evaftoratef^.  From  this  chitin,  aqueous  cuprammonia 
^Ktmcts  cellulose  which  is  precipitated  from  llie  sohition  by  acids* 
^Rl|9  horny  substance  of  ti)e  lobster  likewise  oxliibits  the  reaction  of 
BllulofiC  (p.  137)  with  oil  of  vitriol  and  iodine,  (PeUgot,)  This  chttia 
H  rightly  rug-ardod  by  Stadeler  as  impure;  from  pure  chitin  he  was 
BkabTe  to  extract  anytliinj^  by  cMprammuuia. 

■  Freiny  *s  Cfntin,  —  When  tlie  tjkeletons  of  Crustacea  are  t  ivated  with 
B}d  dilute  hy^lrochloric  acid,  the  uudis&dved  residue  is  tw»ded  lor  several 
K>urs  with  potash-tey  and  again  washi^d  wica  water,  filcohol  and  ether, 
Blrans|jnrent  horny  substarice  \h  oblaiiK^dn  containing  nn  the  average 
B^'^r*  p.  c.  Cm  C'd.")  H.J  and  fiO'(>f>  0,,  but  no  niirogen,  and  therefore 
^kiQieric  with  cellulose  (C^^H^^O'*).  This  aubatance  is  not  altered  by 
B]ut£  acid^  or  alkalis*  and  not  converted  either  into  sugar  by  the  fonner, 
B  intij  pyi-oxyliji  by  fujnit»g  nitric  acid,  which  indeed  has  no  action 
Bi  it  whatever.  By  concentrated  aeida,  it  ifl  disintegrated,  dissolved, 
Bid  converted  into  an  iicid  conij>arabIe  with  nietapectic  acid  (p.  411); 
^h  boihng  nitric  acid  it  in  cojjverted  int"  i^J^alic  acid  (Fremy,  X,  Ann, 
Whim,  Phys,  43,  S)3). 

I  Proi>rrti^ji.  White  amorpbons  raass,  which,  wheu  C'xamined  with 
Bf^  uiicnuicope,  often  exhibits  the  structure  of  the  tissues  from  which 
B  has  been  prepared,  —  Chititi  which  has  been  boded  for  a  long  lime 
Bith  dilute  sulphuric  acid,  and  pepa.rated  by  evaporating  tlio  water  in 
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^^Hp,  p.  312).  —  4.  Chitiii  (lisBoIye&  in  concentrated  hydrochloric  acid 
^^Hnt  chaiif^  of  colour.  (Schmidt.)  The  akiDB  of  iuBecte  when 
HHRrsed  in  hjdrochloric  acid  containing'  G  at.  water,  boconie  tranS' 
parent,  are  disintegratedj  and,  after  a  few  minutes,  diseolvecL  After 
neutralisation  of  the  solution  by  alkalia,  tannic  acid  tlirows  down  a 
predpitato  contwiuiug  nitrogen,  (Payeu.)  —  Oliithi  maybe  bleached 
by  vhioride  of  potash  or  ofaodiu  (Lassai^ne.)  A  cold,  saluratod  aqueous 
8oluticx)n  of  chhride  of  lime  quickly  destroys  thc'skins  of  insects  (Payen). 

■  5.  Cliitin  is  ooloui^d  orange-yellow  by  solution  of  iodine  (dark 
^own-red  by  iodiuo-water :  Stddelcr) ;  addition  of  oil  of  vitriol 
oocasiouis  disintegnation,  but  ncitlier  violet  nor  blue  coloration.  (Paycu, 
—  Sec  the  sUtementa  of  Peli^Eotj  p.  415,  and  those  of  ttouget^  bdoir*)  —  6.  CnitlJl 
is  not  coloured  by  n'ltrii:  ndd,  but  quickly  dissolved.  (Odier, 
Laseai^ic,)  U  diHijolvea  in  couc^entratc'd  nitric  acid  without  change  of 
colour  (Schmidt),  in  an  equal  quantity  of  cold  nitric  acid  with  4  at. 

Kter.  (Payon.)  —  Crabs'  claws  immersed  in  nitric  acid,  become 
nsparent  aftt^r  a  few  moments  ;  if  tlie  acid  is  drained  off,  tlio  mem- 
brane retains  at  first  its  ori^nal  form,  but  aftenvords  detiquescea  to  a 
_coloxir]esB  liquid,  bcg-innuig  at  the  edg^es.  (Payeu.)  —  7.  Ohitin  is  not 
itei^d  by  ebullition  wh\ipotash~leff  (Odier),  or  when  heated  with  a  sohi- 
n  of  1  pt.  potatih-hydrate  in  3  pts,  water,  (Laesaigiie.)  It  remains 
changed  when  lieatcd  for  days  with  very  concentrated  solution  of 
lash,  and  when  heated  with  potash-loy  to  210"  in  a  sealed  tube,  it 
haves  as  when  it  m  heated  with  water.  (Sclmiidt.)  When  fuficd 
ith  soUd  hytirate  of  potaeh,  it  evolves  anunoaia  without  charrm^, 
ivin^  a  residue  which  is  tioluble  in  water*  (Payen.)  The  mem- 
eouB  tissue  of  the  articulate,  either  in  its  original  condition  or  when 
incTUBtations  have  been  dissolved  by  hydrochloric  acid,  givcB  the 
red  coloration,  characteristic  of  the  nitrogenous  tiasues,  when 
treated  with  mercuric  nitrate,  and  the  orange-red  coloration  with 
nitric  acid  aud  ammorna,  but  with  iodo-chloride  of  zinc  (p.  140)  It  i» 
coh>urod  uniformly  violet.  After  ebullition  with  potash-ley  of  40°, 
hei*eby  it  remains  unaltered  as  to  external  appc^arance  and  as  to  its 
pearauo*?  under  the  microscoj.K',  it  more  quickly  asKumea  an 
tenser  bluish  violet  colour  when  treated  with  iodo-chlox*ide  of  zinc^  it 
,  however,  remaina  iniattackable  byetjnccntrated  potash-Icy,  tjcetic 
aric  acid*  — ^  If  cbitin  i&  boiled  for  halt  an  hour  with  5  times  ita 
'ht  of  potash-bydiate  and  such  a  quantity  of  water  that  the  mix- 
ture would  immediately  solidify  if  allowed  to  cooi^  a  large  quantity  of 
ammonia  i«  libt-rated,  and  half  the  cliitin  is  disisolved.  The  residue 
bi|i|>earB  unchang-ed  wlien  examined  under  the  microscope  i  it  ia  tiane- 
i^rent,  gelatinous  and  easily  comminuted  when  moist  ;  in  the  dry 
state,  it  is  dull-white,  very  light,  and  micac^:;ouH.  Witli  tincture  of 
ine»  or  with  iodine  and  dilute  aeeticacid,  thia  ruftidne  becomes  violet 
roughout ;  ifido-chlnride  of  zuic  colours  it  pure  blue.  It  dissolves 
moat  instantly  in  acetic  acid,  tartaric  acid,  or  in  warm  water  con- 
ining  0''i  p.  c.  hydrochloric  or  nitric  acid,  and  ia  precipitated  from 
ese  Kolntionrt  by  alcobifl  or  by  aqueous  alkalis  as  a  Bemi-tmnsparent 
te,  which  dricM  up  to  a  yellowisn.  translncenl  gmn,  Tlie  acid  sohi- 
ion  and  the  precipitate  arc  coloured  roddinh  violet  by  a  fuw  dropu  of 
biTuofJide  of  potaittsium.  ThiH  Hubstancoj  RougL-t's  modified  chitin,  di*;- 
Bolvcfl  if]  oil  <'f  vitrid  with  yelltjw  or  br*>wn  colour,  und  is  precipitated 
by  water,  from  the  freshly  prepared  Molutiun,  &&  a  white  powrler.    TIk? 

VOL.  XY.  '^  ^ 
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Boliition  ialess  completely  predpitated  by  water  after  liann^bcOT  1< 
to  itself  ff»r  12  or  24  hours,  and  is  thcTi  found  to  contiiiri  augar.    Til 
mudififd  diitin  rciuMns  ©olidtle  in  acids  after  being  precipilfttcd 
ajirnlutl  or  l»y  alkalk,  and  Btill  cantaiiiB  aitrogen,    (ItougcU  Ccflif  <. 

48,  703.  —  See  also  Pcltgot'sstnteweiitSi  p,  415.) 

Chitin  18  insoliiblo  in  icaieT\  aqiiectus  a mmomOi  acetic actd^xin^  alcol 
—  Aqueona  enprummonia  does  not  attack  it  in  the  Binalleet  de| 
(Stadeler.) 


Myronic  Acid. 

f-in>wiQ  k  Lakcsb.     Zeitsclir,  Ch,  Phavm,  3,  430  aiid  577. 

Myroma»re,  8m  Jt.  53,  iiUo  p.  3i6  of  UiiJ  volume,— HocogniHed  as  a  pjltK 
side  by  Ludwi^  &  Laiig-e,  its  vory  oxietfuoe  baviiii^'  liooii  proviDHi 
oalknl  ill  qiu-stioii  by  TliiL'liJ.«  {Pfiann,  VUrtdj.  7,  lt>l)  aiid  oUii 
Soaivcly  kuowii  excupt  iu  the  form  of  potash-salt. 

Preparation  n/  Mfjronate  of  Potash, — VoU  x,  p.  hZ*     One  pound 
Jilack  mustard  yi<?!ds  from  1  lo  3^5  grme.  of  crystals. 


Properties  of  tht:    Potash*stiU. — Colfmrless    needles,    possoeftuig^ 
rooling,  bitter  taste.     Neutral,     Scarcely  loses  weight  at  100*. 

n..  Catcuisdon  according  to  I.udvrig  ^  XdiDg«, 
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b.  Ctkuistion  according  to  Will  &  KSmcr.       UiMlwig  A£  tanfe. 


20  C  ... 

N... 

4  8  ... 

10  O  „. 

KO 


....  1X0 

II 

.....     IS 
..„,     64 

152 

..„.     47-2 


«/  100*. 

2S'90    99'»a 

3-37    a-fl; 

43*    4'9l 

15*1     .- U-W 

3fl'63 34-92 

ll-3fl  ...........  11*29 


C^NH"KS<0»..,.  415*2 lOOOO lOOM 

The  tfttt  Bud    far  antlfib  containeJ  aboat  1  p,  c.  of  lime  fur  «hirh  an 
l*iit  qtiafttltr  of  ptiluh   1VU  mbititntni  in  <-n]c»i]»ling  tb»  rrsultB,  —  Will  A 
{A*m.  PAmrmAl^  lijt)  (iTf,  without  furthf r details,  tl*c  forrotila  A,  whi«b 
rlomcmU  of  glath»e,  oil  nf  muflUtd,  and  Mcid  fttilpliAte  of  potMh. 

Dwymp<im(iofu  vf  the   PottLnh^mlt.—h    When  kea$ed,   it  buruJi  w 
ft  ehokinK  Buioll,  leairliiK^  rndphiite  of  iH)tiwb  and  rbjireoab-'i.  Oiu 
vhcii  Iw^atw]  Willi  crmoeiilnited  pho^phurk  acid,  and  rvuhva  a  amell 


an. 


no 

^rlic. — S.    Myronate  of  potash,    boiled   with  dilute  miphnrk  acid, 
yicFda   n.  litjui^l  which  dfvcH  not  fonncnt  ufttT   nentrMlirtutitm  of  the 
acidj  hut  reduces  cuprous   oxidu   from    ulkallue   cuptic    sfiliitioiis.  — 
4,  DoC'OUi|.K)sed  by  aqueous  ummotmj  with  formation  of  eulphttric  acid. 
—  5.  Beoomce  yellow  wlion  boiled  witii  pottt^h-h-t/^  ovolvoy  uminonifl, 
•Jid,  aft^r  uddition  of   hydnx^hlom-,   acid,    given   oFf    hydroe^;lphuri« 
iCu;id,  while  a  sugai*  which  reduces  alkuliiio  cnpiie  Hohitiims,   remains 
"'fifiolved.  —  6.  A  golntiofi,  mixed  with  butyfa-itaia-  bt!cnmea  tnrltid  on 
ilin^,  frcim  separation  of  sulphate  of  baryta,  and  evolves  nmn^otija  ; 
fter    addition    of    liydrachloric     at^id,    it     evolves    hydrosulphuric 
and  carhoiuc  acida,      Ume-n-nter  acts  like   baryta- water,  —  7.  With 
otochiuride  of  lift ^  it  forms  hydrosulphurio  ivcid  aud  prolosultihldi;  of 
8.  Throws  down  whittj  precjpitatca  froiu  ueutvai  and  from  hosiv 
acetate  iif  ftvufj  on  boiliu^.  - — 9.  Us  aquecmsfiolution  is  coloured  brown- 
red  when  boiled  with  J'rrrk-  nMvi-itU^  and,  on  addition  of  nitric  acid  and 
hloridc  of  barium,  dt-p^JHits  sulphate  of  baryta  and  lo«oa  its  cohmr. 
10.   R^dncen  mfitmioitt  tftlrirte  tO  the  mctuSlic  stjite  on  t*tiUiditig^,  and 
urif  t'A/oWt/e  to  caloraul  when  heated.  — 11.  Tlie  Holntion  mixed  with 
UGcujri  nilrftte  of  silver  rernauia  clear  at  first,  but  after  a  few  minutes, 
'*   yvddn  H  ^vllite   precipitate,  whicli  dissolve!^  when  hooted,  the  smell  tif 
oil  of  muKturd  being-  tlicn  evolved,  and  snl|ihide  of  silver  deposited, — - 

P2.  It  rojiders  the  colour  of  bichforkk  of  platittntu  darker  on  boilings  and 
epnrates   brown  tlocks  from  tt'rchforide  of  nokl.  —  15.  In  contact  with 
water  and  tnitro-^iti  (x.  G-1),  at  the  comm*m  h'nii»eraturc,  it  wptits  up, 
:withouL   evolution  of  f^na,   fomuug' oil  of  mneturd   and  bugar:  thus, 
rding  to  Ludwig  &  Lunge : 

'he  liquid  wln'ch  reraaiuH,  after  diHtilling"  off  the  oil  of  mustard,  is  acid, 

a  milky  turbidity  cansod  by  separated  Kulplmr,  and  contains  |  of 

^e  sulphur  of  the  myrouate  of  potash  us  sulphate  of  potash.     With 

^fiast  it  evolvc-q  a  quantity  of  carbfuiic  acid  eorrespondiug  to  us  much 

Idcosc  as  would  amomit  to  2<1'45  p.  c.  of  the  myronatc  of  [K>taHh  ; 

rat,  after  cbullitiou  with  dilute  snlpluu'ic  acid,  it  evolves  more^  so  that 

It^^Kf^ther  glucose  amountuig  to  JO  p.  o.  of  the  salt  ia  indicated.     In 

S€COud  experimeut,  less  oucrf»-clic  mjroHin  formed  only  18*9  p,  c. 

lacQse;  in  a  third  experuueut,  hardly  any*  — 14.  licer-yeast  cloes  not 

mao  niyrouate  of  potash  t<j  ferment,  (Ludwig  &  Lauge.) 


Arbutin. 

c*H?*o^  =  c''n*osc'"Tr'*0". 

lWALIER.  ^Vif-tt.  Ahul  Jifi%  9,  991;  J.  pi\  Chem.  58,  193;  Ann, 
Pharm.HA,  3,5 (J  j  Pfwrn.  Cc»ti\  18&2,  7*U  ;  t'Am.  6V?r.  185.%  (5K 
—  Aimnunci'mrnt  of  the  results^  Amu  Phurm,  82,  241. 
jK  StrecKek.  Munch,  Ahrd.  Brr,  Nr.  G9  ;  Attn.  Pharm,  107*  228 ; 
N,  Am,  Chm.  Pfij/s.  54,  314;  Jii'p,  Chm,  }mr^,  1,  (jl.  —  AntK 
Pharm.  118,  292  ;  Iti'jf.  Chim.  pure^  4,  77. 
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BESXN  FROM  ARCTOSTAPHYLOS  UVA  URSI.  421 

B,  Aqueous  Arhutin,  —  Arbutin  dissolves  very  easily  in  boiling 
water ;  less  easily  ui  cold  water.  (Strecker.) 

Arbutin  is  not  precipitated  by  metaUic  salts ;  at  least  not  by  basic 
or  neutral  acetate  of  lemlj  or  l)y  ferric  salts,  (Kawalier.)  When  mixed 
with  cupric  sulphate  and  excess  of  potash-liydrate,  it  forms  a  dcep- 
blne  solution,  from  Vp'hicli  no  cuprous  oxide  is  precipitated  on  boihng. 
(Strecker.) 

Arbutin  is  soluble  in  alcohol  and  in  ether,  (Kawalier.)  Scarcely 
flolable  in  ether.  (Strecker.) 


Appeyidix  to  Arbutin, 

1.  Binitro-arbutin. 
C"N»IP*0«  =  C«H"X«0". 
Ad.  Strecker.    Ann.Pharuu  118,  292;  Rep,  Chim,  pure,  4,  77. 

Arbutin  is  dissolved  in  concentrated  nitric  acid,  and  the  solution  is 
mixed  with  several  times  its  bulk  of  alcohol.  When  the  mixture  is 
]cft  to  itself,  needles  separate  out,  their  quantity  increasing  as  the 
liquid  evaporates,  so  that  at  last  tin;  mother-liquor  dries  up  to  a  dark- 
TcUow  amorphous  mass,  frotjj  which  binitro-arhutin  can  still  be  obtained 
by  ueutrahsation  with  carbonate  of  baryta,  and  extraction  with  boiling 
alcohol. 

Bright  yellow,  thin  needles,  which  melt  when  heated  and  solidify 
in  the  crystalline  foim.  Loses  9*35  p.  c.  water  at  100°  (calcul. :  4  at 
5=  9-0  p.  c.) 

Strecker. 
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Decomposed  when  boiled  with  dilute  nitric  acid,  yielding  binitro* 
hydrokinone,  C"X»II*0*. 

Easily  soluble  in  tcater.  The  solution  does  not  precipitate  metallw 
suits.    SMghtly  soluble  in  alcohol;  insoluble  in  ether. 


2.  Besin  from  Arctostapbylos  Uva  Ursi. 

Kawaliek.     Wien,  Akad,  Ber,  9,  297. 

The  mother-liquor  remauiing  in  the  preparation  of  arbutin,  accord- 
ing to  page  420,  yields,  when  mixed  with  hydrochloric  or  sulphuric 
acid,  and  warmed,  a  precipitate  of  a  resin,  which  may  be  puritied  by 
solation  in  alcohol,  and  precipitation  of  the  solution  with  water. 
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BJj3.  — Lt*|»age,  J.  aim.  mkl  21,  3G5  ;  abstr.  N.  J.  Phftrm.  15,  40).— 

■^imiwflft'wj/i,    Chciry-fttonca  coiitniii  uiiiorphous  ftitiy^^iJalin  iii  quantity 

■ufficicnt  ti:i  yii'M  as  much  prussic  acid  afi  coircspnmla  tn  2*1  p.c,  cryetai- 

wed  aTi)_ygiJaIin  (GeiBulcr,  JieperL  61),  2vS9.— WitickliT).  —  Tlio  grocn 

^urta  of  t\w  clierry-trcc  do  not  yield  a  distillate  contaiuiiig-  pi-iissic  acid 

(Wickt\  Ann.  Phann,  79,82).  —  Prutms  domentica.     Plum-stones contaio 

cryRtjilliHcd   iimygdaliii,    tn^etbcr   with   ik  peculiar  bitter  siilistftDca 

(\\'incklL'r3  liepert.GH,  'd'27)^  Tlic  distillate  from  tlio  very  yotuif!;  mIiooIs 

mtains  prusaic  acid;  that  fruni  the  older  shoots  contains  none*  (Wicfce*) 

diBlillata  fontaiuiiig-  prusflic  acid  ib  obtuiried  fj-om    the   leaves  of 

iixs  etfjmt'idtt^  the  hark  of  Pi\  vir^'mamt^   tlje  ilowors  (Zellcr),  and 

le  korjiols  of  /V.  Spinosa  (En/,  Phttnn,  Vth'kl/.  6^  179),  l>ut  not  fmrn 

ic  buds,  leaves,  if>ot  or  bark  of  Pvuuus  Mfthnlf-b  (Wioke,  Antt-^  Phavm, 

[0,  62  and  ttl,  241).  —  Pnmus  Padiin,    From  the  fruit-kernels,  Iloumanji 

't.  7i*,  2»M   lUid  SnO)  obtained  1^  [jcr  cent.;  from   the  (lowers, 

kvcH  and  bark,  Uicg"el  {JaJtrL  pr*  Pharm.  4,  34if)  oblaitteil  from  ^  to 

pL  c.  *if  crystallised  amj')j;daUn ;  the  plant  also  contaiua  amr^rphoua 

lygiialin  (liic^n?!;   Winckler,   Juhrh.  pr.  Phann.  4^   34o  ;   lleuiuannj 

inioiu  AVidtiiiiinii,  Uenk).     The  distillate  from  the  Inirk  and  leaves  ia 

iclier  ill  prusHti:  nad  in  Deeentl^er  than  in  the  earlier  part  of  the  year 

""icke,  Aitff,  Plmi-m.  HI,  241). 

Tiie    following    Pftntftv    {Haiulb.    viii,    Phtftovhtrn,     Ifi), — CraiifffttH 

t^ncnutha^  Cot^>fit*t»t€f  vulijurit^  Atnehmchier  vuffjttns  (niit  Pf/ms  Mahts)^ 

'fbtijj!  AncupmHa,  S^  hifbrida  and  6',  torfni rut/is — yield  ii  diHtillalO  eontuitt- 

>f^  prust^ie  acid.     The  amygdalin  auciunulutes  in  the  bnda  aud  bark  of 

iC  piauts  dmirfg  the  autumn  nud  diminislies  dnrjii^  the  period  of 

Wth,     (Wicke,  Jj*/f,  Pfmnit,  79,  79,  and  8!,  24y).  — The  leaves  of 

irubhy    Bpiraeaa     {Hanffb.    \iii,    Phtfiochenu    15),    Spirtm     Aruncug^ 

gorhijhtia  and  S,  japonku  yield  prugHJc  aoid,  wbereaft  the  distillate  of 

rbacL'fms  epin^ae  citntain  either  salieyloua  acid  or  neither  of  these 

sida  ( Wieke,  Aun^P/iatiit.  8;i,  176 ;  compare  xiv,  235j  and  Ilatidh.  viii, 

tthcm,  lo). 

PrrftftntOnu,  1.  The  paste  of  bitter  almonds  fiTed  from  fixed  oil  by 
\nm^  pressure  is  t\vice  boiled  with  aleahol  of  94  or  95  p*  c*,  and  the 
«due  xa  f*traitied  and  pix'ssed.  The  nil  which  still  BCparates  on  fit^ind' 
is  removed,  and  the  liquid  after  liUraliim  is  set  aside,  a  small  jtor- 
m  of  the  aTnyg-dahn  then  crj'stalliBiug' out.  The  remaining"  hquid  is 
(tilled  till  only  a  sixth  portinu  of  it  remaiTiH;  the  residue  is  mixed 
Ith  half  its  vohmie  el"  ether  which  precipitates  the  amygdahn  ;  the 
stalline  pul[i  is  DtUeeted  on  a  liller,  prest^ed  between  bibulous  pajier 
[TJewed  till  it  uo  longer  takes  up  any  fixed  *>jl,^ — then  shaken  up,  and 
I©  amyKdalin  washed  ivith  ether,  till  thig  litjuid  evaporated  on  the 
wnti-r-buth  no  lon^T  leaves  a  film  of  oil;  audllnally  recryalallised  from 
boilin^r  alcohol  (Liehif;;  &  Woliter). 

Bitter  almonds  thus  treated  yield  2^  p.  c.  amygdalin,  —  Weaker 

iMpint  likewise  extracts  sugnr  and  other  substancte  from  the  alniondui 

^fccf"mp'"4es  the  amyjcdalin,  and  renderw  the  puiifieatiun  difficuh  j  if  no 

^Kboi-  \n  iiKcil.  pitrt  iif  tlit'ainyg'daha  reniiiiMs  in  (he  niother-li>7iior  after 

^Ke  nleoh(d  in  evajnirateii.     Il  ih  not  neeeasary  tn  diwlil  i>ff  more  Ihau 

niitf  (he  alnthol,  aselher  will  then  preeij>itate  neiU'ly  nil  tho  amyt^djiltn 

(rtftu  the  residue  after  a  few  dayi^.     (Liehig  &  Wcihler,  Ann.  Pharm, 

S3|  32t)  ;       Compare   the   stunlur  proc«u  of  Roblqaet  Bt    Bonlron ;    vko  tli4t   of 

Troffiuifdorfirp  Ann.  Fhartn.  27 ^  2'iA), 
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III  iwiliilj  iliiiiiliTiiH  hrMiTiiiil  I  !i  II      i]     VmM 
rt^SSfy  in  water  ai»d  iIrMi 
*  it  ^ct^  Mi.  ■Nimi  lail  pekb  whb  almcuidHBSktkBJ 
^m^ijW^Sm(WmMer^  Btprrt.  ^x  1>.     f^inum  agitaM^I 
tf&vd  taivt-kttTM  whh  lithjr  rmftatW^ 

kzate,  vtt^  is  free  from  lead.  wu  lotnct' 

^^^^loojvtalise^bot  itexhtbits  viUtaJiBiockd'jni&  and 
Ite  mv  icactioiiA  as  amjrgii&lin-    {Ann.  Pkarm.  31^  Sfil) 


n^n^MT  CiTStallifl^  arnvgilaliii  (swbeiow)  contmiiit  iraltf.  fr» 
.W^lTiW  t«  freed  bv  continVd  heating  lo  1  ^0 "  (Liebi^  k  WlUffI 
finite  mft  Wf.  3ai<5  eolidifies  to  an  ftiiiurphous  niaw,  which,  if  ^^ 

?SkSn>Q^taetCB  sweet  »tfir.t,uftorv      '        -cr.    (BUi^ 

*£™en   iDtenmlly.     Ualy  ia  two  mstai^.v.,  rdi 

poieou  lan  ijtkiuL-    arKC  iiiiiintitice  of  .,,  ii«« 

^!^  ol2.nTd  m  o<I.mrof  ,«u.h.  ftoid  in  .Ih-  »«>.lh,  wkki  <|^ 
^^*'J;-wi2.  ei°  ted  bv  tl'"  nri""  «f««^'-  •*»•««*"  tif  .taMKl^A 
'"    «  rpreri^l  "  ^'•"   ^*'"''"-  Co-  337  ;  C-l«^  C..-.  US.  «9.1 


^  0/  ISO*,  &  Wiibter.  mean,  ■ 

^^^B  40  C     „„...  £40     ..„  :32*5t     ....     51*54 52-30                      ' 

^^^B                  N    _. 14     ....  306  ....       3-OG 

^^H  37  H    27     „..  5  91     ...       600     .„ 5'95 

^^^  22  O      ..._, 176     .„.  3a:)2  ....     S9'40 

H  C«NH2702i 457     ....  JOO-00     ...  100-00 

f  Bee  alio  Liebig  <^n».  Pharm.  18,  3271 ;  Henry  &  Pliuon's  aiulTais  (/,  /'Aorm, 
Ifif  609).  Mulder  (J,  />r,  Chem,  15,  45li),  found  'i'8  p.  c.  nitrog^ ;  VwrcHtrapp  ^ 
WUJ  {Ann.  Phartn.  39f  282)  TDfuid  3  "04  p.  c. 

tAmy^aUn  contuns  the  elements  of   prtiMLc  nridj  bitter^^lmond  dU,  and  Aiigar 
(Wdhler  &  Liebig),  or  those  of  I  at.  eyamde  of  beaioyl  (C'H^O'.Cy)  and  2  at.  gumj 
(Wohler,  Anti.  Phartn.  66,   23B).     It   may  be  regarded  as  fortiiGd   by  the  UQJan  of 
5  groups  of  AtomB,  the  conjugation  of  which  h  attended  with  the  eUminatign  of  8  at. 
irater: 

P         c«NH^o=  +  fiuo  =  c'*H«o^  +  zam^'O^  +  cPH=a*  +  nh^        ' 

(Piria,  .^nn.  Pkurm,  ^Q,ZSl),  See  oLao  Gerlianlt  {Prieit  1,  119;  iV.  ^iin.  CAim. 
FMy»,  7.  137). 

Decompositions,     I*  Aniygdalm  molts  when  A^^i^Z,  to  a  transparent 
.  liquid,  wlicli  turnfl  brown  (at  IGO"",  Jiccordiug'  toO,  Schmidt),  and  gives 

I  off  au  odour  of  caramel,  then  of  whilc-tliorn,  together  with  an  empyivu- 
inatie  animal  odour  (H* liquet  &  Boutron,  Widtmami).— -2,  1 1  Ih  not  at  all 
altered  by  o;ofle  at  the  temperature  of  the  air  (Gorup-Besaiioz,  Ann, 
Phurm.  110,  lOfJ). — ^3.  Heated  with  nrVWf?  cjcjV/,  it  yields  benzoic  acid 
(Rohlqiiet  &  Boutroii)  and  bitter-almond  oil  (Pcli^t)* — 4..  Aqueous 
>mygdtiUn  ia  not  altered  by  heating  with  iftetct/nc  oxide  ov peroxide,  of 
■  viautjantnte ;  but  on  addition  of  a  srtiall  quantity  rjf  dilute  siilj>buricacia, 
"  carbonic  acid  escapes  ivith  violent  action,  wiiilc  bitter-almond  oil,  bou- 
ssoic  acid  and  formic  acid  pass  over,  and  an  animonia-ftalt  remains  in 
tbe  rej&idue  (Wtildcr  &  Liebig). — b.  When  aqueous  amygdaUu  is 
gently  heated  with  pa'mangitmde  of  pota^hf  the  solulion  becomes 
aecoloriaedj  depositing  hydrated  (jcroxideof  manganese^  while  cyanatc 
and  beii&:tat<3  t»f  pt^taeh,  produced  "by  the  reactioii,  remain  dissolved ; 
the  fomior  is  doctmiposed  at  the  boiling  heat*  in  conpequcnce  of  which^ 
Ammonia  escapes  and  the  residue  bccomee  alkalme  (\\  older  &  Liebig). 
' —  6,  When  amygdalin  is  imuK^rsed  in  potash-  or  soda-ley,  and  iodine  or 
Iromim  is  added  till  the  liquid  becomes  permanently  coloured,  a  largo 
qtiautity  *.tf  bitlcr-almond  oil  is  foiTued  (Lifert,  CoinpL  rcjid,  23,  229). 
—  7.  Dry  chlrnint  ^;ffi3  does  not  act  upon  amygdalin ;  but  in  presence  of 
water  the  mass  swells  up,  and  a  white,  inodorous,  friable  substancu 
is  formed,  insoluble  in  water  and  in  aluolioL  (Robiquet  &  Boutron.)  — 
8.  jVmygdalin  dissolves  with  light  violet-red  colour  in  oil  of  vitriol 
(WiuckJer).  On  boiling  it  with  dilute  sulphuric  acid,  small  qnantitfcs 
of  bitter-almond  oil  and  formic  acid  arc  volatilised,  and  an  additional 
quantity  of  tht;  former  after  the  residue  ha^  becu  neutralised  with 
j>otush-ley.  On  neutralising  with  carbonate  of  baryta  and  evaporating, 
au  amorphous  bur^'ta-sali  is  obtained,  and  tlic  solution  exlnbits  the 
power   of  reducing   cupric    salts  (Chioz/a,    Gtrh,   Truite\   3,  200).  — 

tS»  The  Bolution  of  amygduUn  in  Jiu/mifj  htfdrochloric  a^id  acquires  a 
yellow  or  brown  colour* when  warmed,  and  at  a  liigher  tcmixjratwre 
deposits  black-brown  humous  substances,  the  filtrate  when  evaporated, 
leaving   a   nnxture   of   hmuic  acid,  sal-ammoniac,  and  maudclic  acid 
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B«gar  too  large  to  dkBolrecomplGtely^  the  cdour  of  bitter'&lmond 
nl  is  not  evolved  on  adding  iMilveriaed  amygdulin,  but  powerfully  on 
-Bubsequciit  addition  of  caki  waU^r. 

K  Bemdea  bittcr-alnn>nd  oil,  sugjir,  and  prtissic  aci'1,  otlicr  |ii'ndiicl9 
^be  formed,  probably  by  deconipot^itiou  of  tliosc  liitit  produced, 
HPtihier  &  Liebig  gtirc  tlie  cijuation, 

I^Bftt 


2C»Nll^O^  =  ■lCini''0^  +  2C=NH   +   C^=K"0"   *•  C^H*0*   +   8HO, 


tt  tbey  fomid  more  sugar  tliau  it  requires  (Hmulworterfmch^  2  Aufl, 
1,  706):  tbe  formula  c^f  docompoeition  frivcn  i\hi>vn  (p.  42G)  is  tiit^refore 

K»  he  preferred.    If  the  eugar  thus  formed  be  dcconitK»fti?d  by  ffi-nwuta- 
bn,  tbo  residue  bticomee  acid  in  consequeja-t  of  the  pwjaencc  of  a  non- 
nhitile  udd  (succinic  add  ?  Kr.  bcp  page  275).     If  the  sojutinn  is  &omc- 
vbat  cniH^nttuted,  alurijjol  throwB  tlown  thick  wliito  Hocks  of  g-iuu, 

Krhape  jir«fduced  by  altemtion  of  i^mnlBiu  (WolJcr  &  Liebig).   Wheti 
lygdidiu  ia  gently  wartnod  with  emulBin  and  water,  aramouia  is  pveu 
w*^.     On  agiliiting^  the*  mixture  with  oxide  of  t^ilver,  thu  preTiimsIy  ucid 
|uid   bec^jmefl  alkathjc,  aud  g^vca  off  ammouia  Tvheu   plat.'ed   in    a 
^Qum.     Sini;e  cyaulde  t>f  silvor  is  aist>  phiduced,  2  at.  of  amygtkliu 
it   be   enj^'-arfcd   iu  the  reaction,   (Duudiajup,   J*  Phann,  25*   22 1 
Ann.  Chtm.  Phyi^.  13,  3l!t3.) 

The  oxition  nf  the  emulsui  le.  pi'ovented  by  the  addition  of  1  pt. 

rdrate  (if  soila  or  oil  of  vitiiol  to   \m  pts.  of  the  amyfrdahii,  and 

itarded  l)y  an  i^ijufd  addition  of  lime,  magiiesio,  atnmonia,  or  carUiuate 

wnmoTiiii,  iiydrr>chloric  acid  or  c»xaUo  acid  ;  whercaa  bicarbonate  of 

mimt  otijer  acids  and  salt^,  alkaloids  and  volatile  oils  (especially 

of  muHtard,  arsenic   acid,   pmstiie  acid,  sulphate   of   copper,    and 

le  ijf  silver)  do  not  exeit  any  iretardiug  action.    (Bouch&rdat, 

rtftd.  2%  110.) 
ifi  unly  the  emulsin  of  almonds  that  is  capable  of  decomjwHin^ 
lygdalin^  not  the  iiUmniin  of  fither  ]tlniUR,  (Wuhler  &  Liebi^, 
(biipK't  *&  Boutixin.)  If  1  pt.  of  the  seed  of  bitter  or  sweet 
loiida,  po])py,  hemp,  MaL'k  nuifltard,  or  white  mustard,  be  tritnraterl 
a  milk  with  S  pts,  water^  tlm  liquid  jticcipitated  with  alcohol,  and 
ic  preciintatc  Manhed  with  *_'th*'r  and  aIcohr»!*  emulftiu  ia  obtiu'ned, 
ible  (if  decumpfiHing  amy^ydalin,  bat  in  varions  degree.^,  and  in 
ferenl  times.  The  stronpi-cst  action  is  produced  (>y  the  ennd^in  of 
niter  almonds.  (K,  Simon.  Foyg.  -13,  404.)  Active  emulmn  may  also 
be  obtained  from  the  leaves  of  the  cherrv-lfturel  and  the  bark  of 
J*j'ttitus  Pftdutf.  (Simon,  Au*k  riuinn.  31,  2(i3.) 

I         A  mixture  of  sweet-almond  milk  tuid  ftTnyg:da]in  is  recoumieuded 

^kr  WohlcrJt  Liebig,  iowtead  of  bitter-almondwater,  as  a  j^mmmoeu- 

VK^itl  preparation    containing   a    definite   pro|K>rtinn  of  pruFftio  acid. 

C^nn.  I'hm'm.  22.   24,   and  23,  329.)     Such  a  mixtnrc   is  [epa  likely  to 

Iull  tlutii  ahiiond-inilk  alone,  (llanle,  Jiej^ert.  fi7,  ^87.) 
1 3 ,  Amygdalin  is  decomposed  by  a  certain  substance  in  the  tjoik  af 
?,  in  t(u'  same  manntrr  as  by  enudsin  (Barreswih  N.  J.  /'harm. 
,  IIH).  J>itt/it(tJ<t\  which  has  tiot  been  heated,  forms  bitter-almond 
oil  from  amygdalin  in  a  few  days ;  a  mixture  of  y(v;#^,  sugar-water 
arnl  aniyfTflfdin,  ki^pt  for  snnie  months,  emits  a  stroniu;'  odour  of  pntssic 
ueid,  (Koliifiuct  &  Houlmn,)  .Amypdaliu  ts  n^jt  decoin|K»Bed  by  yeast 
(^ScldiisHijcr^Tr,  Ann,  I%irnt,  51,  *211),  but  in  contact  with  yea«t, 
biearbonutc  of  soda,  and  it  large  fpiantity  of  water  at  17°,  it  emits  the 
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oclonr  of  hitter-almond  oil,  and  ie  completely  decomposed,  with  foi 
tioa    of  farmic  acid,  ammotiia,   and  crystals  eoluhlc  m  olcoLnl  and 
etlicr.  (Raukc,  J.p}\  Chcm.  5G,  16.) 

Amygdalin  is  not  decomposed  hy  aiirs  rennet  (WohltT  &  Livbi^), 
by  the  BL*cr<jtion  of  the  pancreas  (O.  Sohtnidt,  Ann.  Phttrnu  92|  3,**),  or 
by  wdiva  (proviJed  it  does  not  not  act  as  a  poison).  —  Rankc  {J,  pr, 
Ch^%.  56,  16)  after  iiijectrng  5  grammt's  of  amygdalin,  together 
milk,  into  tbc  stomach  of  a  rabbit,  fonud  that  tljL-  acid  urine  conl 
foruiic  acid. 


Coyjibiriations,    With  Watet',  —  Amygdalin,  when  dry,  gT«ediIy 
sorbs  from  2  to  3^  p.  c*  wator.  (AVohJer  &.  Liebig.) 

A-  Quadro-hydraied  AmygdaUn.  —Amygdalin  oiyBtallisod  by  diyi 
over  oil  of  vitriol^  nr  by  separation  from  alcohol  of  8fJ  p.  c.,  coul 
4  at.  ^vntcr,     Colourlosa  iiacreous  scales*  (Wohler  &  Liebig.) 

B.  Sex- hjdra ltd  ( oystaHised)  A mtffjfdnliih — Separates  f i"om  Uie  a*! ut 
■olution  in  trnn&|uirent  prisms,  which,  when  left  over  oil  of  viti 
^vo  off  a-o2  p-  c.  water  (2  at,  110  =  3*52  p.  c),  and  become 
tranapareut;  at  130",  tUcy  give  off  1l1'57  p.  c,  water  (U  at.  =  II 
p,  c.),  being  thereby  oonvert^'d  into  aiiUydroufi  amygdaUn.  (Wiihk 
Liebig,)     Ctdonrleea  right  pnsmatic  crvstat&liaving' the  cUarac(<>rj 
Ff'i/ttre  55.     «  :  «  =  127°  0';    ml^  U3°   39' ;    i  t  i  =  9G^   13". 
BOcoad  horizontal  prisn^  (corre8|Xinding  to  «  of  figure  6f?).  as  well 
oetahedrtms  could  not  be  cneaBurod  on  account  oi'  tlie  strong  enrvul 
of  their  faeca.     Cleavage  very  p<^rfeet  parallel  to  j^  but  irtijK'rfcctI 
the  direction  pcrix^ndieular  thereto  {parallL-i  to  /,   Fit/,  53).     Li 
vitreous,  pearly  on  /.  The  crystal^  wliich  aro  10  mms.  I»ug^  arc  md 
into  bundles  by  the  faces  i  (Kefci'^tcin,  Poff;f.  99,  2^3). — ^Lievo-w 
toiy  :   for  amygdalin  ( ?  qnnflro-hydrated),   dried   at    45'   over  liinei 
[a]r  =  —  35'51",  (Bouchardat,  CompL  rend.  1^,  1174.) 
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Crer  oil  ft/  VtMol.  O.  Bchmtdt, 

240     ..„     4G"9fi  46-09 

14      ...       2-74  2-57 

33     ,...       G46  6-65 

224     ...     43-84  O-09 


C*NH=''0=^  +  6Rq fill 
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AmygdaUu  is  easily  soluble  in  watei-.  The  Bolution  does  nut  pre^ 
ripitate  any  mdaffic  salt. 

It  is  nearly  iuBolnWo  in  cold  aitiyhol,  but  digenlvca  very  eMEly  in 
boiling  alcohol ;  the  solution  in  alwhol  of  94  to  95  p.  c  still  retaiaj; 
j^  in  sohitiun  after  conling. 

Amygdalin  crystallistil  fri>m  abmtlutc  alcohol  ajtiN-jirs  to  ho!*! 
alcohol  in  eombiuatir'ii,  ivhieh  is  not  ea>?i]y  i-emoveil  by  heatiup. 
(Wohler  &  Liebig.)  —  AidijrdrouH  and  (pjadro-hydruted  auiygilalin  dw- 
Bolvc  but  Bparingiy  even  in  hot  alcohol ;  but  the  solution  rjt)t4untHl ' "" 
dit^fiolvtng  &ex-hyilrate<l  amygdalin  in  absotute  aleohot  may  l»e  f>va| 
rated  to  a  aymp  withont  yielding  erystale,  wliieh,  in  fact,  do  not  fu 
till  it  lias  been  loFl  for  eome  days  iu  a  warm  place.  (Winckierj  A< 
G5,  5.) 

Amygdalin  \h  iimoluble  in  ttAer. 
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Amygdalic  Acid. 

W6hi£b  &  LiEBia.  Ann.  Pharm,  22,  11. 
Formaiion,  p.  426. 

Amygdalin  is  dissolved  in  baiyta-water,  the  solution  is  boOed  for 
a  quarter  of  an  hour,  or  as  long  as  it  continues  to  evolve  ammonia ; 
carbonic  acid  is  then  passed  through  the  hot  liquid,  and  the  carbonate 
of  baryta  is  separated  by  filtration.  From  the  resulting  aqueous 
Bcdntion  of  amygdalatc  of  baryta,  aqueous  amygdalic  acid  is  obtained,  by 
carefully  precipitating  with  dilute  sulphuric  acid,  and  removing  the 
sulphate  of  baryta,  as  a  slightly  acid  liquid,  which  dries  up  to  a  gum 
-whten  evaporated  over  the  water-bath.  The  concentrated  aqueous 
solution  left  for  some  time  in  a  warm  place,  yields  traces  of  crystals 
(Wohler  &  Liebig).  —  Lcevo-rotatory ;  for  tlic  acid  dried  at  60°  for 
several  days  [a]r  =  —  40*19''.  (Bouchardat,  CompL  rend,  19,  1174.) 

It  is  not  altered  by  boiling  with  peroxide  of  manganese ;  but  on  sub- 
sequent addition  of  dilute  sulphuric  acid,  it  gives  off  carbonic  acid, 
formic  acid,  and  bitter-almond  oil.  —  When  amygdalatc  of  baryta  is 
precipitated  with  sulphate  of  silver^  sulphate  of  baryta  is  precipitated 
baving  a  brown  colour,  which  becomes  darker  on  heating,  from  separa- 
tion of  metallic  silver.  At  the  same  time  an  odour  like  that  of  formic 
add,  becomes  apparent. 

Amygdalic  acid  deliquesces  in  moist  au:,  and  dissolves  to  a  syrup  in 
a  small  quantity  of  water. 

The  amygdalates  arc  gummy  and  uncrystallisable.  (Wohler  & 
laebig.)  The  rotatory  power  of  the  acid  is  not  altered  by  neutrali- 
sation with  baryta  or  ammonia.  (Bouchardat.) 

Amygdalate  of  Baryta,  —  Preparation  see  above*  —  Remmns,  when  its 
aqueous  solution  is  evaporated,  in  the  form  of  a  gum,  which  gives  off 
water  at  140°,  becomes  white  and  Uke  porcelain  at  a  higher  tempera- 
ture, which  may  be  raised  as  high  as  190°,  and  is  then  easily  rubbed 
to  a  fine  powder,  which  greedily  absorbs  from  4  to  7  p.  c.  water,  on 
exposure  to  the  air. 

Wdhler  &  Liebig. 


at  190». 

40  C  240-0     ....  44-91  44*35 

26  H 26*0     ....  4-86  5*03 

24  O  192*0    ....  35*92  36*44 

BaO 76-5    ....  14*31  14*18 

C^H^QX.BaO  ....  534*5    ....  100*00    10000 

So,  according  to  WUhler  &  Liebig;  Gerhardt  {DraHiZ,  201)  writes  the  formula 
C«H»BaO»,HO. 

Amygdalate  of  Lime,  —  Obtained  by  neutralising  the  acid  with 
milk  of  hme,  and  fdtcring  tlu*ough  charcoal  (to  remove  the  excess  of 
lime  ?  ).  Ijfevo-rotatory ;  [a]r  =  —  41*24°  (Bouchardat,  Compt.  rend. 
10, 1174). 
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Atnt/ffdnlutc  of  Zim* — By  double  deannpositiod  of  tlielimc-aalt  vvff 
BTilphate  nf  ziriL',  aiid  renmval  of  the  suipliatc  uf  liiiio  with  aloohul. 
Guinmy  inaBs,  having-  a  moltjcular  rotatory  power,  [et]  r  =  —  -iU'-UJ 
(Buiicliurdut). 

Am^jcfdahiU  of  Lead, — From  aqueous  ainygdalateR,  amnioniacal  snj 
of  lead  ihiTiws  down  a  white  prmpitatu,  wliiob  gradually  dw*ol^ 
duiiug  "washing".  (\Vohlcr&  Liebig.) 

Aniygdahc   acid   dis?5f>lvi.'s    uparnigly  in    a^ti*^ona   a/v_v>W, 
irifiolubL  in  absoUUo  ali:ohijl,  whclhun'  cold  or  hollinfi;,  alft*'»  in 
(WiJMer  &  Liebig.) 


Amygdalate  of  Ethyl- 

WoHT^R.     Ann.  Phnrui  m,  240;  J.  pr.   Chan.  U,  £82  ;  Pktrwu 

1848,  840. 

ia  passed  into  a  |>atity  luixliirc  nf  aniy>^daliii  aiul  uli-<4i<J^  thoamyir^aliu 
diasulvcs,   and   dooH  not  si^parate  urt  cttolinj^.      Tlitj    faiDtly   hnn 
liquid,  after  a   few  days,  de|>i>8i(fl  sal-ammoniac,  a  further  qimntityi 
whiuh  is  iirififiilatcd  on  addition  of  otiier.     On  mixin^r  the  \'u\nui  \v\ 
a  oonsiderablo  quantity  of   cthrr,  iin  add  a*jULMtit*i  ftidiUiun    uf 
aTntiioniai^  falls  to  tho  bottom,  and  abuvt*  Jt  ihcu*  tliKits  uri  t-tltM 
lii^iuid  whJcli  leaves  a  li^ht-brown  syrup  wlieji  evaporat**d.   Tlii« 
IB  heavier  than  water,  and  not  mi&cible  therewith,  but  dissolreit 
decompttaition  in  warm  water. 


Salicin* 


/.  Chivuvufa.  6,  S41 ;  Schw.  59,  UQ\  Ann.  CAim.  Ph^.  43. 


Ann,  PMarm.  h 


L£1(OL:x, 

440. 
Bracokn(»t,     Ami.   Chm,  Phj^.  44,  290;  Pfytf'j,  20,  47;  N.  Tr.  23, 

2(jl  ;  Br.  Arch  36,    22C;  lirpcH.  ^6,  2J30,— */.  Citim.   mtd.  ",  1 

Pog^.  20,  G2K 
FEi^rzK  &  Oay-Ll  ssAc,     Awk  Clum.  /•%*.  44,  220 

43 1  Ann.  CMm.  Phfg,  48,  111. 
PiRI.V.     K   Otmpt.  mj(/.  tt,  art8;  J,  pr.  Chetn,  13,  5(MK — 2.  Cmnpt.  rml 

Vu   1520;  J^  pr,  Chm.    14,   2Ha,  —  3.  fV>«7^l.  /c«ii.  7,  i^JJi ;    y.  i»r. 

Om.  1*1,112;   4»n./Vf/rr/H.  2it,  300.   1  to  a,  iu  detail :   Ann.  fit* 

30,   liil;    ^.   ;».   CA**"'.   17,  241;    ^mw.    CAiV».   J*Av*.  Cy,  X8l. 

4.  Comj*t.  rtml  17,  I'iH  ;  J,pr,  Chtm.  i\\\  24l>  ;  in  detail :  Ann.  Ph 

5G,  40;  J.pr.  Chan.^^X  ^21  ;  .V,  Ann.  Chim,  P/tifn.  M,  J04  andl^ 

—  5,  Afin.  Phttrtn.  00,  .175;  A\  Ann,  Chim,  Ph^,  44,  336. 
BoiCltAItPAT.     C^mpt.  rcnti.  \ni,  200;  J, /ar.    C^tMi.   32,   69. — 

rm'^  li>,  f;02;  20,  110;  '^0,  lOo. 
^JBJUUJUJT,     A'.  ^iiH.  CAirrt.  iV*^*.  7,  215;  Ann,  Pharvu  45,  19. 
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DJieovi^red  by  Leronx  m  1830,  sFter  b  |irevioas  flttempt  bj  Bachaer  (iZ^pr/,  29. 
417  :  34.  107)  to  tsolule  the  bitter  prinripk  of  willow  bark.  KeUer  {Rr^rrt.  S9.  258) 
apii  P«schier  1,7.  CAitn.  m€d.  6,  651;  SchiP.  fil>  20H)  aKribed  ba^JL*  ph^jit^rtiefi  to 
ftalicin  ;  Bucliner  &  Herberg^r  (JXf/jfrjf,  37,  58)  rrg^riled  it  ns  a  salt ;  tbEir  errors  were 
poinCed  out  bj-  DuftoSr  Hoplf,  Bracotinat,  aud  Dtber«.  ^Chiefly  investigated  by  Pina. 

ferTe^tct,  In  many  species  of  willow,  but  not  in  all ;  most 
tly  (to  tilt'  amount  of  3  to  4  p,  c*)in  the  bark  of  i<ulU  HeOxy 
idnt  and  6\  jti-ipcoj-y  but  Hkcwiflf?  in  the  leaves,  female  Howera 
'told  young  twigs.  Tlie  baik  of  ynnn^  rflow  and  piDplar  brancliea 
contftins  more  sallcin  tliuu  that  of  the  oUler  bi-andiQR,  uii*I  a  euiuUer 
prop4:ir1.ioii  tif  substances  wbidi  ini[)edo  its  purificntion ;  the  leaves 
contuiu  u  smalloi"  quantity,  aud  whou  they  tuni  red  in  the  autumn, 
none  at  all  (IlerhergtT),  The*  strong  bitter  taste  of  willow  bark  is  due 
tosaliciu;  sweet  taHtiuj^- willow  barks,  like  that  of  Sulix  ph/ticifoiia 
(and.  according  to  DtUios,  those  which  are  not  reddened  by  oil  of 
vitri**])  contaiji  none.  —  In  SaUx  tilba  (Pewchier,  Leroux),  not  acef)rdiug 
to  Brat'onnot;  iUiS- crmi'/jrfri//H«(TTerber^er;  Leroy, /,  CAmi.  mtvA  14,87; 
Bracfinnftt),  not  accordin*^  toPuflos;  not  in  S.  <fri;/eutfa  (DnQos) '^  not 
in  S,  htthifhiniat  (Hurberger),  .V.  h'culory  S.  co/mva^  S.  iinphimifics^  but  in 
S.^jfsrt  (liracoimot) ;  in  S^comfcra  and  S*  fritffHis  (Hfi'bergert  Lascb)j 
not  in  the  latter,  accoi'ding  to  Braconnot ;  in  S.  hm^tata  (Pegchierj 
LawobY  .S, //e/f>  (LcioiiA,  Bl■ac^^^nuot ;  Gmbcr,  Ocstcrr.  mcd.  Jahrb.  11, 
3IG  ?  Fr.  Eseiilieek  &  Hoeker,  Ann.  Phorm.  4,  33) ;  S.  inratin  (Poaohier, 
Buclmer),  not  acccrding  to  Hi'acuDUOt  ;  S^  htnha-iuvin  (Lasch) ; 
S,  vwHfs^i'ffM  and  S.  ni;pa  (Herberger);  S.  pentirfHira  (IlL'rborg^'r, 
T^seb;  Krduiann,  BtrL  Jn^rk  :^'^t  1,  13G) ;  S.  pnEco,r  (Pvschivt,  Hcr- 
bftrger,  Lasch);  S.  purpurfu  (Lasch*  Herborg'er:  Picisehl,  Zeifschr. 
Ph/fi^  Mutk,  3*  322) ;  In  S.  rdiculata^  S,  rdii^tt  and  S.  n/fira  (Herbergcr)  ; 
in  S,  I^iwidliana  according  to  Duflos,  not  according  to  Bnicounot; 
not  in  S.  iriandta  (Bniconuut) ;  in  S,  viminalis^  according'  to  Ilerbccger 
&  H*:tpff ;  not,  acxxtrding"  to  Bmcoiinot ;  in  S.  viidlma  occordiuf^  to 
Biicbner,  Herbergor  &  Lasch  {N,  Br.  Arch.  Sj  7ft),  not^  accorliing 
to  Duflosand  Bracotinot.  —  lu  the  bark  atid  leaves  of  various  speciei*  of 
poplar.  In  Po/ntlm  alba  (Bracoiinot ;  Tittchbauser,  BerL  Jalirb.  34,  2, 
126;  Ilerberger);  not  in  P*  angulo^a  or  P.  ItahamiftTQ  (Braconuot);  it 
exists  in  the  latter,  according'  to  Herbcrger  and  Wittstein  {Phfirm. 
Vkrtefjahr.  G,  47);  in  P.  canescerw  (Herbergor),  P,  grtpca  and 
P.  trennda  (Herberger,  Bracoimat) ;  in  P,  dilat<na^  P,  ti^m^  P.  trcntu- 
ididi^  (Ilerbcrg-er,  Jtihrb.  pr,  Phann.  1,  157);  not,  accnrding'  to 
Jirttcounot ;  also  not  iu  P.  Jmiifjiatdy  P,  grQudiculaUi^  P.  vwnilij'cra  or 
P,  virtjiaim  (Braeonnot),  —  The  herbiiceoim  epineafi  mentkmoJ  at 
l>agc  2.!t5,  vol,  3tii,  contain  HaUciiu  inasmtich  au  when  distilled  with 
water  they  yield  8ali(-^yl<">ufi  acid  (Wickc,  Ann.  Pharm.  8Sj  175).  Tbi* 
flower-buds  of  Sp\r<va  tdmm-ia  yield  a  small  quantity  of  ealicyloufl  acid 
when  distilled  Avith  watoi',  more  after  the  addition  of  bichromate  of 
potash,  the  acid  being  douhtless  formed  by  decx>mpo8it.iou  of  salicin 
(Buclmer,  iV*  Utpert.  2,  1  ;  Ann,  Pharm.  88,  284),  —  Castoreuin  cnmKhiAe 
ntailiS  Sttliciu  (Woliler,  Ann.Phtjnn.  67,  SGO), 


GO 


Formfitim,  By  boiling  populia  witb  barj'ta-  or  liruo-wat^i\  or, 
to;;;'ether  with  benzoic  acid,  by  heatitig  fjopuliu  witb  aleohoiie  ammonia. 
If  tlie  benzoic  acid  bo  precipitated  by  feme  chloride,  the  excess  of  iron 
removed  by  milk  of  lime,   and   tbc   lime  with  carbonic   ftcid,  the 
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concentrated  titrate  yields  crystals  of  Balicin  (Fiiifti   Arm*  Pht 
96,  375). 


Preparaiion*    From  wUhw  or  poplar  bar^ ;  according  to  Herberj 
it  cannot  be  obtained  pure  from  poplar  bark,  and  ig  tberefon 
preijare  J  from  willow  bark*  although  tlie  latter  contains  less  of  it,  Wbeu 
poplar  bark  ih  uscd^  populiii   may  ctyetallise  out,  either  before 
togutbcr  with  the  salicin  (see  below). 


leuJ 


1,  Six  pounds  of  the  dry  chopped  bark  are  boiled  with  water  j  thf 
liquid  ie  etrainod,  concentrated  down  to  18  pound)?,  nnsed  while  still 
hot  with  2  pounds  of  levigated  oxide  of  lead,  and  dig-ested  for  21  houry. 
The  liquid  is  strained,  the  residue  thoroughly  waslied,  and  the  filtrate 
evaporated  to  a  syrup  and  left  to  cryHtalliaf.    An  additional  ijirfintitv 
of  siihein  is  obtained  from  the  mother-liquors  after  they  havr 
been  treated  with  oxide  of  lead,  and  ihe  entire  product  is  ptn  t: 
repeated  ciyetalli8ation(Dufios,  Scfm;  (17,  2o),~-'2.  The  ftrjneijus  d     '- 
tion  of  the  bark  is  procipitated  with  basic  acetate  of  lead;  the  liU:;;! 
is  boiled  with  chalk,  till  the  excess  of  the  basic  acetate  is  dceoiiiporii^ii, 
and  the  liquid  becomes  clear  and  colourless ;  it  la  then  craporateJ  lo  i«i 
extract ;  this  is  exhausted  with  alcohol  of  34',  and  the  solution  is  left  t'l 
crystalLiac  (Feschier,  Ann,  Chiiii.  PJnfs,  44,  413^).^ — 3.  SixteoTi  ytATin  '"i 
bark  ai-e macerated  with  2  pts.  lime  anri  with  water  for  24  hours;  On' 
mixture  is  boiled  for  half  an  hour,  and  strained  ;  the  residue  is  trratrd 
in  like  manner  with  the  same  quantity  of  Hme  as  before ;  and  the  wlmk- 
of  the  liquids  are  decanted  from  the   sediment,  concentrated,  ihrii 
mixed  with  C  to  13  pt9,  of  bone-blackj  and  cvaporat<3d  to  (x>mpletr  div- 
ness.  The  reBidno,  after  being  pulverised,  it^  exhausted  at  a  gentle  hcai 
with  alcohol  of  82  per  c-t'iit.,  nud  the  alcohol  is  distilled  oCT  frtmi  tin- 
tinctnres:  the  ealicin  then   crystallises  from  the  residnc  m  pale  ye]h^ 
^anuloB,  which  are  purified  by  recrystallisatioii,  with   help  ctf  ftnitiiiil 
charcoal  (Erdmann,  BeH,  Jahrh,  3;l,  1,  \M),  —  A,  A  layrr  of  r. 
ignited  charcoal  powder  is  p1al:^ed  at  the  iMittom  of  a  Rears  prf*fi«  ; 
it,  a  moist  mixture  of  coarsely  pulvenned  willuw-baik  and  - 
and  the  bark  ia  exhausted  with  alcohol  of  80  per  cetil.*  wir 
displaced  by  }x>unnj^  water  upon  the  mass.     The  pate  y< 
freed  from  aleoiiol  by  difi  til  latin  n,  yields,  on  evapi:tr*^tiori,  cr\ 
are  obtained  pure  by  washing'  with  c*^>ld  water  (Fr,  Noes  v.  fis^n 
Br.  Arch.  3o,  2^3). 


Leu  simple  model  of  prepikntion  ife  dcKritwd  b;  Leroax  (S'cAw,  69. 
berger  (Rfpn-f.  j5.  215),  HopfF  C^r-  Areh.  37,  2IJ),  TiftclihauMr  (^i 
7,  2BQ)i.  Tyson  St.  FtMhei  (/.  Pharm.  IB,  ITO).     S«e  ftboTe. 


Propertm,  RoctangTilar  laminaa  with  well  developed  terminal  sun* 
mils  (Biot  &  Pasteur).  Tabular  or  broad  |>rit^matio  crystals  of  Xhf 
rhombic  or  ri^ht  prismatic  system,  mostly  aiipenrihg;  in  the  fomi  ^if 
white  tfhiuin^^  scales,  needles  or  lamina?*  Fiff,  GH  without  Uu*  />  arid  •■ 
faces,  ttu^l  Uf  24'  j  u  :  m  ^  130^  12' ;  niu  over  f  =  40'  4^* ;  / ; »  == 
111"  61';  i';i=  ISC*  IW.  Cleuvrt^^e  at  right  ungt^^s  U*  the  pmrnnt.i- 
faces  i/»  probably  also  parallel  to  tlie  face  /,  which  Ims  a  stnin^  ]  <  i-' 
lustre;  tlie  other  faces  have  a  pearly,  vitreous  histre  [Schahus,  j- 
murtfj.  m),  —  Phificlil  {ZfiUchi\  Ph}/*,  MtUh.  3,  1122)  descriU'B  n  .  -,  ..v 
of  the  rii^hl  prJsumttc  Hy:itctn  }  inch  long,  and  a  line  in  thitLir 
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61),  uiu—  109*  55'  and  70*  5'.  Cleavage  parallel  to  p  and  u. 
deava^G  and  the  aujfles  of  the  piiam  do  not  accord  with  the 

leUTminatio»a  of  Schabus. 

I'Vom  the  yolution  (if  aalicin  in  warm  water  acidulated  with  8ul- 

phuric  acid,  thick,  short,  tranHi>ar«nt,  four-sided  prisma  are  obtained 
whicli  ^ate  between  the  teeth,  and  arc  aa  bitter  aa  before  tjiis  trcat- 
OM^nt  (Braconiif>t).  They  have  the  same  composition  as  ordinary 
^taUciii,  and  exhibit  ainijlar  chemical  roaotiong,  but  caoiiot  be  obtained 
from  every  kind  of  salicin, 

ftaliein  tneltft  at  lOO''  without  loss  of  weight,  and  aoUdifiee  ia  the 
CtyfitttUine  form  on  c<>oUng  (Piria),  Melts  at  198**  (0.  Schtnidt, 
DegstrL  GcHt.  1861,  19).  Has  a  very  bitter  taste,  like  thai  of  the 
willow,  Irujdoroiia,  permanent  in  the  air,  neutral  (Lcroux,  Gay- 
Luesac  «fc  PelouKe).  Not  poiaonous  j  pnjducea  unpleasant  symptoms 
only  when  taken  in  dosea  of  an  ounoe  daily  (Ranke).  Sp,  gr,  l*42t>  to 
1'434  at  16"  (Piria).  Lcevo-rotatoiy,  [a]r=:~71-7*  to  73*4* 
(Bouchardat  CompL  rendy  18,  21)8), 
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PlrJa*&  fdlicjn,  which  was  obtaiDcd  from  papuliihf  tj^reed  in  ipecilic  ^nrity,  solubility 

">),  will  tnolecular-rotatory  power  (Riot  H  Ftoteur,   Compl.  rtnd.  34,  607)  with 

loir  saLiciQ. —  l^nrlier  formulee  (nud  nnnlyiet)   of  flj^licin,  C^H^O*   (J.  Gdy.Lasuc  & 

toii»,  Attft.   Pharm.  J,  43;  Afin^  CfUm.  PAyg.  48»  111);  C*^HW0»  (Piiia  j  Erd- 

Sg  Marcband,  /.  pf.  Chtm,  li,  302;    Otto,  Ann.  Pharm,  29,  294^    Otto  & 

lunn,  /.  pr.  Chtm.  17,  305  ;  Mvchuid,  J.  pr,    Chtm,   17,  306  ;  Mulder.  J,  pr, 

I.  17.299);  C«H»0»  (Liebig,   ^iw.   Pharm.  30,   li(5) ;   C^H^O"^  (MarL-hftiid, 

pr,   Chem.  26,  3921*     PmK  utablisbed   tbe  true  furruulM  by  exjimijiatinq  of  the 

Ivii  of  decompositiob.     S«e  ftliD  BenelitiB   {Jnhr€$b^.   23,  496;  24j  &2&),  G«r- 

(M  A^,  Chim.  Phyt.  7,  215),  Mardumd  (/,  pr.  Chem,  30,  251). 

Dtccmpodtions*  1.  Salicin  k^^pt  for  Bome  time  in  the  mefted  statCi 
_  lires  a  brown  colour,  atid  a  resiuouB  friable  confitstonce  (J.  Gay- 
Lusaac  &  Pelouaie).  At  a  strong-er  heat  it  swells  up,  chars  witli 
mpoke  (Hopff),  and  yields  by  dry  distillation  an  acid  watery  li^Hiid, 
Bid  a  large  quantity  of  brown  oil,  soluble  in  ixUash-ley»  but  free  from 
^Bnzoic  acid  (iSraconnot).  When  salicin  is  heated  to  260^,  water  and 
^Hicj'lons  acid  are  given  off,  together  with  acid  vapours  having  an  odour 
PP  caramul,  and  there  remains  a  yellow  residue  insoluble  in  water, 
which  tumB  brown  and  ultimately  chars  (Gcrbardt),     By  dry  diitiUation  a 

luiiary  jrelloir  oil  is  Dbtained  wbicb  boiU  mbove  250*^  caDt&inn  motfi'  cArboo  than  fklicy- 
loQD  acid  (72'GD  C,  ftnd  5-B4  H.)t  and  wben  treated  with  potuh<lef ,  jifllda  wlirylmiB  and 
larcband)),  —  2.  By  the  current  of  a  Buneeii''a  battery  of  400  pairs 
licin  ift  resolved  into  glucose  and  saligenin  which  latter  is  then  c<'>n- 
?d  into  salicyloua  and  ultimately  into  eabcyUc  acid.  A  brown  sub- 
■  is  formed  at  the  same  time  (Tichannwitseh,  Peiersh.  Aead,  BulU 
abstr.  CJmm,  Ctnir,  18fil,  613).  —  3.  Salidn  le  not  altered  by 
(Gorup-Besanez,  Ann.  Phann,  1 10,  106.) 

4i  P$roxui£  nfltfid  boiled  with  aqueous  salicin  gradually  turns  brown 
dissolves  m  the  ffirm  of  ft>mxate  of  lead  and  a  compound  of  Balicin 
I  lead-oxide.     Sulpliuric  acid  adiled  to  the  filtrate  throws  down  a 
;YOL.  XV.  2  r 
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of  alplttte  ollosd  aad  nrti&B  rSteshove  iW  JTm./. 

aodCFimX  WlmdkmtiiMi  3  pta.  oil<tf  vitrioi%re  iiM<dtn4  pit.«i 

!«!»)■— DsilH  w if  ff  U— ■  /fcy.  S,  l'M)oliteioe4ft  km  obmI^ 
•ddfioBM&Gbiliythe  Mstmof  Mi«uaM  Atti    ^^^^ 
8«  ^M  si*  «ae^— Salicia  redaces 
r,  «,  :?14>. 

clittig»  to  A  red,  i««iaotts,  huiotaili 
of  bjdfodilrinc  aod  k  ginm  off.— Vliii 
into  a  vixtore  of  ttticm  «im]  «r»t^,  cU:«iv 
lareaKgMttreljpTOdacaed  (Kria),     F«nDcilr  Riii 

■edoaiB  xpsntcd,  fwoli^j  hiciaoroaSiieiiD,  raSting  fran  ifei 
of  liichfciiriatfiiB  by  lijiihwAfaric  at-Sci  fPlrtt).    Btai 

with  :i  of  hMS, 

to  tiboee   wl :„.y  pRxiacp 

(De  Egoiabk).— Wbea  <yim  is  dnitiaed  with  tAhnJbtfl 
(sL  21«)  ia  oMmined,  hot  no  cbloniiia  (Si 
&»,4«Ce.S47).    AqMOM^iloddoofltmdmiiai 
with  flftticn.  —  Wkcn  sodft4ey  m  powed 
•Med  %m  cckjmtifm  »  produced  uJ  i 
.m  vBctto,  saBcyloos  mad  k  tModnoeo.  but  no 
Q^NKt,€^fLnmd.:n,n».) 

mcMwS^fwknoifwmsm  Soo  pofplfr-ndi 
teowsdoini  ad»ric*re<]  fwMrdcr,  BfM| 
Hie  iDtaaoB  fbrmcnj   nt   lo^   m 
st  90^  »  MX:  both  ffi»]atiooB  enat&ia 
Mad  (IMdor).      ^Mih  oil  of  viuioL 
d  ^K»i«  (or  pn>dDct3  of  tu  drccnipcwUoci'      "- 
mmm  ictMeaed  bj  oil  of  vitnol  (DoOoo,  A-l 

to  o3  of  TTtrinl,  there  k  foiiDSci,  x«  <;  i-- 

lin^  ndiqi^  ^AkblcsesHs  ookmr  snd  dOfMhn  aM 

V&di  of  Tildot  is  tlkmtd  to  ftboofb  w>tcr  fnmn  ihemM 

ff  tfceoi  ofTitzioliB  dfafted  by  MMtioik  of  w 

viA  abSk    If  the  noladno  be  <filBtcd  «M1 
«f  ««tar  aad  ttettiraliwd  with  imhreriMd  lailVnMlirfj 
of  potiflli  if  !■!  I'iiititi-^'niinf  Trith  mtBh:  tbrhMr* 
^   wMliiftf   viA  wat^f  hM  ft  yeDowbh  |t«miA 
~  ~  *   m  wmtcTt  ftlcolkol,  Aftd  j^faMisI  a«rfk 
It  » t«aed  Tklet-nod  fcry  alUiftvii^ 
red  bf  Mda,  mm!  dries  op  to  a  bbck-fawi 
aoid  witk  wtric  add,  mmI  Imtu  a  b^ 
fcmfril     TbJB  fntmaHnn  of  mtifia  (lavma 
i)  k  attained  with  oonfAoto  deoonpoaitioa  of  ite 

X  Ctok  mUL  17, 17;  i^Pjf,  80,  6JL) 

«^  M^fa^Oft^— Wbot  or  5  gTimiftf  iif  eabcm  are 
H  J[^ttak4u  U%arftbtlwaKtkwari«l  with  water airidrkl 
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Ig  to  Mulder,  to  tlit  formala  0^H*O*,  No  other  product  appears  to 
be  formed  (therefore  perhaps  saliciin  lairiua  7  at.  water  =  C"H"0',  — Kr.).  —  Tliia 
oliviii,  when  heated,  gives  oH  tho  odour  of  salicylouB  acid,  and  after- 
wards eaipyrouraatic  }>roductai  It  is  insolublo  in  boiling  hydrochlorio 
and  dilute  sulphuric  acids,  but  dissolvea,  with  violet  cttlourj  in  warm  oil 
of  vitriol.  When  heated  with  nitric  acid,  it  Ib  ftret  dissolved  with  red 
^lour^  and  then  decomposed.  Insoluble  in  water,  boiling'  potash-ley, 
plcohol,  and  ether,  (Mnlder.) 

'  b.  Mulder's  Rufilm  (t'OTitaitiinff  Sitlphun'c  Acid),  — -  When  larger  quan- 
tities of  sulicin  are  introduced  into  oil  of  vitriol,  part  nf  it  cakea 
together  to  a  br<)WH  mass,  eiiclt>ging  still  unaltered  salicin.  If  this 
mafis  be  freed  by  decantation  from  the  greater  part  of  the  oil  of  vitnol, 
then  shaken  up  ^vith  absolute  almhol,  pulveriaed,  and  washed  with 
water  and  alcohol,  rutiliii  remains  behind  ;  it  niig'ht  also  be  separated 
by  agitating-  with  absolute  ether  the  mass  which  remains  after 
decanting  the  oil  of  vitriol,  removing  the  upper  milk-white  layi^r  nf 
liquid,  and  precipitating  the  lower  vfolet-blHC  liquid  with  absolute 
alcohol.  This  rtitjlio,  accordin;^  to  the  temperature  at  which  it  has 
been  prepared,  appears^  cither  as  a  violet  translucent  jelly,  which  dries 
iqi  to  a  violet  powder  or  (at  a  higher  temperature,  between  SO"^  and 
70**)  as  a  hard  brown  powder.  It  dissolves  with  red  colour  in  oil  of 
vitriol,  alBo  in  nitric  acid,  and  i&  decompoBcd  when  heated  therewith. 
After  drying,  it  is  insoluble  in  boiling  pf>tafih-ley,  but  is  taken  up  by  it 
in  presence  of  excess  of  sulphuric  acid,  and  then  sepamtes  on  evapora- 
tion. It  is  insoluble  in  water,  alcohol  and  ether.  The  products  formed 
P,  55^,  and  70"  respectively,  and  dried  at  130^,  diHer  from  one 
ir  in  composition.  (MnJder.) 
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ititiea  gf  a^rj^n  and  Btilphuric  Acid, 


ith  rariable 
See  hia  rormul*  {J,pr.  Chem.  IQ,  364). 


pi  c.  Muldei**8  HitfmtJphnrk  acid, — Contained  in  the  red  solphuric  acid 
BolutionSj  produced  by  the  action  of  oil  of  vitriol  on  salieinj  and 
obtained  In  the  form  of  a  lime-salt,  by  diluting  the  sulphuric  acid 
flolation  with  water,  uentralising  with  chalk,  and  evaporating  the  red 
filtrate,  If  the  solutions,  when  evaporated,  deposit  rutilin  in  brown 
flocks,  and  becomes  acid  at  the  aanic  time,  the  flocks  of  rutilin  nnist 
be  removed,  the  liquid  again  neutralised  with  chalk,  evaporated,  and 
M>  on  ag  long  as  the  solntion  contiaues  to  turn  acid.  The  unaltered 
salicin  maybe  reraov€>d  from  the  residue  by  alcohol.  The  lime-salt  (n) 
forms  a  chesnut-bnjwn  powder,  wliich  diBsolves  m  a  small  quantity  of 
water,  but  is  insoluble  in  alcohol.  In  oil  of  vitriol  it  dissolves  with  red 
colour,  which  disappears  on  addition  of  water;  in  dilute  acids  without 
^loration,  Another  lime-salt  {b)  is  obtained  in  the  form  of  a  jelly,  by 
■ftutralisiug  the  sulphuric  acid  p*>hition  with  chalk,  and  precipitating 
^th  alcohol.  On  dissolving  this  jelly  in  water  and  evaporating, 
eulpbate  of  lime  separates  out,  while  the  salt  rt  remains  in  solution. 
At  130%  the  lime-salt  a  contains  22-48  p.  c.  S0»,  8*06  CaO.,  4-18  H., 
and  about  40  C;  andAconUins  32'37  p.o,  yO»,  10'44CaO,  3'30H.,  and 

1  ¥  -> 


before  aO  Ifa    ~ 


tke  ao- i>  exefaded.  iPinij 

tint  T&riafafe  djoaticts  tf 

74,184)  ri^pLitflT^ 

d3«8  Dc»t  after  iU  tmttj 

OivC  nmJ,  18,  iM).    WW 

I  tsaaly  hca4 

]^  — ;^WV»  lijiJiutUaric  acid  gas  i 

Bqvid  k  fonncd.  £rain 


or  i^^iAliia.  obH  are  add«dl*f 
«  |w4aA  ta  bcafitift'  water,  Iha 

-  "«™»c»M.  ««  bnonaaa  oorw&d  with  crytlakd 
n.im  (A.  W,  Hofoaaa,  ^aa.  PUrm.  52,  $4X  A 

-  tfcc  awaa  tine.   (Stfcdcter,   Aim.  ^ai*. 
-  V         /*?  M*r  «»*«•  °^^1°'  *^^  cartwoof, 

JT  .Aaa.  Ciia-  i^  13,  37.) 

&  GcM  cxnoentrmted  aMr  aeil  diaaoives  saficio  more 

Am  water,  bat  do^aotdeoanpoaelt;  k  fact  on  aatisratiDrtk!! 
ftpindiiTi  !j  *  Er.X  tba  aaBfiti  is  recovered  witli  all  ita 

(PrawaniX^^By  ite  praloaged  aeiioa  of  oiirie  add  on  m 

wn  fodaoed,  aeeoiAwr  to  tba  temperature  and  stren^  of  tl 
heraViiia,  beicni.  umac  or  aittoealiq^Iic  acid,   aod  bittiv.  If  tf^ 
aabcta  m  bealed  with  esocaa  ot  nitnc  aiid,  tho  prodoota  ut  ^ 
aod  and  osafic  acid. 

«^  Wkenaitiieadd<tf  20^  Bm.  b  potired  iqxMi  aafidb  at  tbeftv-, 
paniaie  of  the  aii^  ftad  left  ta  tUQii  iu  an  apen  vc^ad,  the 
lAidi  it  j^few  at  firel,  dqwts  cr^rstAla  of  helida  : — 

C»B"0»*  *  lO  *  C»H»*OM  +  «HO. 

Someliaws  belioDi<&  ia  obtained  inst&ad  of  bt?ficaii»  t^pcdJfy  if 
mtricftc«l,b«dftq>pdfic  grarity  of  about  1:2"  Bm.     Nogaaiaerohai^l 
the  TeactioD  (except  hyjwiutnc  tu-id),  but  by  the  further  aotttm  af 
nitric  aad  on  previooslly  fonuuil  Uelidji,  tmlk-ylous  acid  is  alto  ^JtidutM 

b.  The  Bame  mjittire  ©et  asio^  m  »  drteod  r^eapl,  oo  thst  i^ 
hjpomtno  »*:id  cannot  eflca|)0,  slowly  doponiiA  bctwcva  10"  ttd  IS" 
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fcyfltala  of  anilotic  or  nitroealicyllc  acid  (xii,  505)  the  quantity  of  which 
Ctiritimially  increases  after  a  week,  whilst  little  or  uo  more  helicin  ia 
roduced. 

<?»H»0'*  -I-  40    t   NOSHO   -  C"XH>0»  +   Ci=H^30i=   +   2H0, 

Firia  regards  aoUotic  and  mtrcmiUcylic  Acldg  (die  ideDtitjr  of  which  waa  auomed  mt 
liii  p,  ZHbj  Dii  the  authority  uf  Miijt>r)  m&  diKtiact  but  iaomeric  acidsf  and  lik^ifrue 
tUinft  Lhe  opinian,  o^nijitEt  MAJor,  at  tk  latfr  date  iCimgnto,  2^  299  ;  Ann,  Pharm. 
2iii).  On  the  other  hand.  Wertlier  (/.  //r,  Cfiem.  7f»,  419),  Major  and  Strecker 
m.  Pkamt.  105^  299)  fouttd  that  the  t«ro  adds  arts  ideuticiLl, 

c.  Sulidn  treated  with  8  pts,  nitric  acid  yields  picric  acid  (si,  21 1 )  and 

He  acid.   (Brac^nnot,)     ftlixed  with  excess  of  nitric  acid  diluted  with 

times  its  bulk  of  water,  and  heated  once  or  twice  to  the  boiling  potnt, 

tuni8  yellow,  gives  off  red  vapours  with  an  odour  of  aalicyloue  acid, 

td  when  left  at  reat,  dcposita  that  acid  in  the  form  of  an  oih    On 

an  heating  the  hi]iud  to  the  iK^JIing  point,  it  becomes  clear,  ajid 

Tter  some  time,  de|>ofiitfl  on  cooling,  needles  of  nitroealicylic   acid, 

'dch  by  longer  boiling  arc  converted  into  picric  acid.  (Gcihardt.) 

9-  In  contact  with  JhiosiUdc  alcohol  (obtained  by  passing  gaeeoua 
loride  of  Biliciuni  to  saturation  into  absolute  alcohol  kept  eool  with 
i),  ^alicin  acquires,  after  aome  time,  a  fiue  crimBon  colour,  ( W.  Knop^ 
pr,  Cher/t.  74,  C2.) 

lOi  Wliea  a  3  p.  c<  aqneous  solution  of  osmic  acid  is  poured  upon 
^!icin,  the  latter  disBolvea  to  a  colourless  liquid,  which  even  at  ordi- 
nary tompcraturcB,  and  more  quickly  when  heated^  bccomcH  yellow, 
iwn  and  black,  from  separation  of  osmic  oxide,  and  emit^  an  odour 
salicylniifl  acid,  tliat  of  tbe  nunuc  acid  dieapjiearing  at  the  eanie 
le.  On  distilling  the  liquid  (with  further  addition  of  osmic  add), 
ineoua  Balicyloua  acid  is  obtained,  while  salicylic  and  oxalic  acids 
inbchiud,  (Buttlerow.) 

11.  Salicin  added  by  Etmall  portione  to  boiling  soda-ley  diesolvea 
ith  effervescence,  and  the  solution,  after  the  alkali  is  saturated, 
ifKJsits  saliretin.    On  distilling  the  solution,  after  neutralising  with 

acid,  salicylous  acid  itasses  over,  and  a  residue  is  left  c^sntaining 
licylic  acid  and  a  brick-red  powder  (Bonchardat,  Compt.  rend*  19,  1 1 79; 

also  below).— When  saliciu  is  added  by  small  portions*  to  moiling 
jdrtUc  of  pottish^  the  mass  tiecomes  brown  and  hot,  then  ew^ells  up, 
ivea  off  hydrogen,  and  bccnnicB  colourlcaa  agnin.  The  residue  con- 
una  salicylate,  oxalate,  and  perhaps  also  carbonate  of  potaBh,    If  a 

icient  excess  of  potash  is  not  need,  the  chief  products  obtained  are 

icylous  acid  and  a  browm  resin,  iiJBtead  of  salicylic  acid.  —  When 
diem  is  more  strongly  Ueated  with  potash-hydrate,  tlie  masebUckeni 
rd  ^vee  off  carbolic  acid.  (Gerhardt)*  —  Salicin  distilltd  with  4  pL  lime^ 
leldt  StrahQTiae^B  Maiieoae,  which  a  a  miitar?  ot  carbolic  and  Balicylovt  Ecida  (Cer* 
bcrdt)»  while  cbarcoid  ami  carbonate  pf  lime  remnia  behind. 

I  12*  Sulphnh  and  hydrovhhraU  of  fitric  oride  colour  eaUcin  brown^ 
►tit  without  forming  any  precipitate.  The  liquid  when  boiled  becomes 
lolourless  anrl  doiM^sitH  an  ochre-yellow  precipitate.  Ou  evaporating 
lie  filti'ate  to  dryness,  and  treating  the  residue  with  alwolutts  alcohol, 
brroQB  sulphate  remains  undi&golved,   and  the   alcnho]   yields  by 


m*  »•  or  4<P«  tt  »  ft' 
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off  irater  vrhen  bpated  intb  oxide  of  load,  but  may  be  recoTereil  analtcrM  hy  mniiu  of 
hjdrosQlpburic  ncid,  CTen  ufter  being  heated  to  142*.  (Mulder,  /.  pr,  CAtm.  17,  298). — 
The  coiufwmid  is  oUtainoJ  hy  adding  basic  iu:ctiite  of  lead,  drop  by 
drop*  to  a  Ijat  concciitratcd  uqueoua  sulution  of  salicin,  till  about  [luff 
the  ealicirt  in  precipitated,  and  wiieliing  the  product  with  de-aerated 
water  out  of  contact  with  the  air.  —  It  is  a  white,  li^ht  powder 
rescntWiiig  starch.  Tastes  eweetifih  and  hitter.  Does  not  give  olT 
any  water  whun  heated  to  200''.  It  is  coknirod  deep  red  by  oil  of 
vitriiif,  and  def?<:>m|»afled  liy  at^ide,  with  eeparatLou  of  aaUdih  It  die- 
solvofi  in  potaah-ley  and  in  acetic  add.     (Piria). 

Erdmann. 
Piria,  St  Mnrchand. 

mean.  mean. 

26  C 15S     ....     22-35     ....     21-74  19-39 

14  H    „ H     ....       201     ....       2'U £02 

10  O. «0    . ,.     U  46     ..,.     13-01  „     15  34 

4  PbO     ,..„......  448     ...     64-18     ....     63X1  .... ...     63'25 

C»H"Fb^O"   ...  698     ,...  lOO-OO     ....  lOO-OO     lOO-OO 

When  aqaeous  salicin  Ik  mixed  with  ctipric  vu^phate  and  excess  of 
>taeh-]ey,  the  precipitate  formed  at  firet  dissolves  to  a  blue  lii^uid, 
which  bec^imee  turbid  at  a  temperature  below  JOO",  anddeposite  flocks 
which  tuni  pp'een,  and  after  longer  boiling',  brown,  (Lassaigne, 
J.Chim.  mr'd.  181,417.) 

Salich)  does  iK>t  diseolve  in  akohol  more  freely  than  in  water 
(Baraoonnot).  It  diBBolves  in  ac^iic  addj  but  is  obtained  in  il«  original 
atat4?  on  evsporatinjf^  the  Siilutinn  to  diyness  (Braconnot,  Ilopff).- — 
It  is  insoluble  in  ^ther;  —  It  disst^lvea  in  cold  and  more  abuTidaiitly  in 
vi arm  crtvstjdi  (Rciehenbaeh).  It  in  not  ineeipitiited  fn>iii  its  aqueoiua 
solution  Ijy  timture  o/^alls  or  by  ffelatui  (l*clou/e  &  J.  Ouy-Loasoc), 


Helicin. 


c«ii"0"  =  c'*n*osc'"ii'^". 


'liUA.    N.  Ann.   Chim.  Fhtfs,  14,   §07;  Ann.  Phm'tn,  5lj,  04;  J~  pr. 
Chern,  36,321, 

Formfitiotu      1.    By  ti'eating-   salidn  with    nitric  add  (p.   436). — 
By  boiling  beuzo-helicia  witli  iiiagn<.-©ia  (Piria,  Aim.  Pharm.  90,3ti0). 


Fi*eparatif}fi,  1  pt.  of  palvoneed  sabein  is  covered  with  10  pts, 
nitric  acid  of  SC  Bm.,  and  left  t(^  etaiid  in  an  Ojien  vcHHel,  with 
occasional  stirrinp:,  till  the  yellow  flolntion,  RrneUin^  of  j^alicyloue  acid, 
which  forms  in  about  *24  hourH,  lias  re-BoIiilititrd  to  a  ciystalline  pulp, 
fmin  fomiatinn  of  Itelidn,  TIiik  pulp  m  freed  from  the  mother  liquor 
by  preeetire  and  w^Lwltinj^  with  cold  water;  from  traces  of  aniloticacid 
formed  at  the  same  time,  by  washing  with  ether;  and  then  cryetalliMed 
from  boiling' water. 


Pi^eiiiiv,     AuhydroiiH  heUdii,  obtained  by  heating  the  ciyBtaUised 
►mpoiuid    to    100  .   meltH   at    about    175'    tn    a   lr;ij:ii>sireiit   Utjuid, 


Between  100*  mi  11/ 


M  r 

4l-«l 

«K  n 

MO 

248 

»{aWK>-)*3i->. 

in 
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I(W«0 

fiiBlillBi <1  kefion  disBolrcB  in  H pte*  itwcr  «t  8",  and  tot m^ 
in  boiDBff  wmter, 

II  doett  Boi  myie  with  haxB,  but  potjub  «nd  uodm  iagnma  il 
ffolnljjlitjr  In  w»ler.    The  aqaeoufi  solution  hft«  tto  action  on  Mfa^ 

^  harotM^  dkloridc  of  colciuin,  xinc-saiUy  mitraU  or  ofi^^tff  Af^tad^  1^ 
ac^UxU  of  Uad,  sesfpuchhride  of  irvn^  cupric  mUA,  ^rumim  mUt^ti  it 

nitrnU  6/  .'ttver. 

u  more  soluble  inalcohol  tliau  Id  water,  but  ineohihlc  ia  <<Ar. 
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HelicDidin. 
c«n"0*  =  ci*nH>,c"ii*o*,2C"n^". 

PiRiA.     Ann,  Phartn,  5G,  60  ;  N,  Amu  CAim,  Phjfs,  14,  292. 

Formed  by  diaoU'iiig  Balicin  in  nitrio  acid  af  12^  B,  (therefofe  also 

butcad  of  Helicin  when  the  acid  used  far  the  prcparafrion  of  Uial  BubslaLiiiTe  is  loo  wenk) 
ftiid  cr>'stallJsoB  from  tbe  Kolution  after  some  daye."— Noodlos  Biiiiilar 
to  hclioiPj  which  may  be  obtained  piiro  by  waahing  with  csold  water  and 
one  recryetallisatiiju  from  boiUjig  water. 

PirU. 
Cryttah,  jtuan, 

A2  C 312  ....  S2'26 B2'33 

37  H 37  „„   619  G'30 

31  O ,...„.,„.  248  ...,  41-55  ....,.,.  -ll'S? 

C*-Il**0=»  +  3i«] 597  ....  10000  100*00 

HeKcoTdin  may  be  regarded  vt  imperfectty  oxidised  saIicid,  but  not  Sf  ft  mixture  of 
BaliciD    uid    beliciOj    inaamucb   na  sucli   a    mLitMi?  Tr'Qnld   not  prgiduce   saligeniu   with 


Helicoldin  is  converted  by  emulsin  iiito  glucosCj  eabcylous  acid  and 
e^iUgenin.  On  distilling  it  after  dccompositioDj  salicyloua  acid  jjiissea 
over,  whilst  gliicuse  and  Baligouin  crystallise  from  the  ccjnceutrated 
TCBidne*  —  By  alkaUs  and  udthy  it  m  decom]x>ecd  in  the  same  manner 
as  l>y  crtiulsin  J  in  the  latter  case,  however,  ealirctin  is  obtained 
inatcad  of  eahgcnin.     In  other  respects  belicoTdin  beliavcs  Uke  helioiu. 


I 


FopuliB. 

n.  BEACOKwrr,  Ann.  Vhim,  Phys,  44,  296;  P<tgg.  20,  47  \  N.  Tr.  23, 
2,  2G1 ;  £r.  Arch.  3Ch  22G;  JSchie.  61,  197;  n^ert.  36j  280  j  Berz. 
Jahresher.  11,  28G.  —  J.  Chmu  med.  7,  21. 

Herbeeger,     JteperL  55,  214, 

De  Konikck.     Rev.   SciejiL  1,  332. 

PiRiA.  Compt.  rend.  34,  138;  JV'.  Ann,  Chim.  Phys.  84,  278;  Ann. 
PAanrt.  81,  245;  J,  pr,  Ciitm.  b^^  321;  PImtui.  Ccntr.  1852,  151; 
CAtTrt.  Soc~  Qu.  J.  5,  8.  —  CimmtQ^  1,  l^H  j  abstr.  Aim.  Ph^u-m,  96, 
375;  J.  pr.  Chem.  67,  274;  A^  Ann.  Chim.  Ph^s.  44,  366;  Lieb* 
Kojip,  JaAreslfcr.  1S55,  G88* 

Jtenzojfl-miicin. — Dlflcuveredr  i^  1831|   bjBracoimOti  loTestigated  rapecioUy  bf 
Pifia. 


Occurrence.  In  the  bark  and  leaves  of  the  aspen,  Populvs  tremuta 
(Braconnot).  Also  in  the  root.  (Van  de  Ghejn.)  On  « fiecniiar  subitanc* 
from  Che  bark  of  Poftuhi  niffra,  Me  Hvrberfer  (Reper<t,  55,  2-l@)^  on  b  «ubitano« 
from  poplar-budSr  t^*!  p.  '144. 


with  bttiie 
lu'iil,  th«n 
In  li^rt  bo 

nti  biiilitig  wftler 
bKic  lUM^taUr  iA  lead, 

01  vMt»illiw*»  nfttft  €C 
*iviHtiM)f  k'oaj,  (Yftiide61»^> — IL 
with  \^-nlor ;  liio  decoctiOB  Ml 
K^ilt  tlu*  [loptilin  carriod 
I^Y  Uiilitt^-  water  t   and  the 
miiUltuit'  !iumH  wlnoli  wypanitci  i» 
UviUux  ^'itl\  t>t>  ptfl.  water  and  a 
Uh>  iKHtin^  heat :  tlic  popultB 

iVt^wtmr.    Cry^tidlbted  fxipuliii  («• 
Kivk!l)iL.'  it  to  1(K)^     Aiiliydroufl  popnfin  aiettB  at  IM^ata 

^  .suliilifloH  in  w  vitreous  maM  on  fmrtiy  (P^V   ^'** 

».'.....   ,.  i^i-\'iuii>l).     Ki'lutory  iHiwer,  to   tW  left,  pnyortnal  W  iki 
d«Muitit>'   of  Hulidn   iinuJudHl  by  the  decoaqxHhm  af  tb»  fxf^ 

1.  f^iaed  poprtitin  hmUd  to  ISO"*  prce  w  fvu^ 
k  mrdk'fi;  at  ^0^  it  timii  faievai  tei 

ftllir  aohitiou  in  Rqneoos  alcxibQl  (Fin»>  Vka 
■ti^Wl  Ik**  d^r  <rtili*'inn  it  h^v«*11^  up  and  yiekfe  uaiJiiiHiir 
^jj^  |K<HI  wMvIl  iNlMrir  MmI  rrvHlulliseB  on  iMXrliu^  (BmCDfiMC^— 
^  h  fimm  wirti  fcian  aad  aa  «iiit>yiviiiiiiitic  rfesltjous  odottr  (BneoBit^ 
^•'Sk  MmM  vilii  ■dblianr  irjil  and  hufiror$i<tt<  ^f  poiaak  it  ^nv»<f 

Si»  MMHIMmc^'  iMOrloaa  aod  (Ptn»).  —  4,  Hv  Botadoa  m  i^ 

IM*  aflHirilaMdi^  liev  COM  tee.    TU>  £<  i  ihcaaneteii 

jtfinawd  jrvJMr  ly  lijr^^ftMtric  add : 


«  ID  •  C*H»0»  ♦  2HO. 


<«£^i«w«oiftl 


•cal  ac*^  iTA  fwfniB  oalr  at  flic  Inifiif 
«ff  CroA  ttracid  Matioat  acdbwy 
idh  riy  ilalu,  piolialily 

— &.  With  mT  ly^i^W 
Icr  tlwows  dowB  •  oed 
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Tbe  salirettn  is  produced  by  the  further  action  of  the  acid  on  the 

8a!igeiiiu  (xii,  234),  whicb  is  the  first-ftinned  product  fPiria).  Concon- 
tmted  phosphonc  (tcid  fonive  ealiretiii  even  m  the  cold  (Braconnot) 
The  formatiaa  of  glucose  was  fiiat  observed  bj  De  Koninck* 

6.  Populiu  luxated  to  100'*  in  a  sealed  tube  with  alcoholic  amritoiutij 
jields  saficirij  benzamide  and  benaoic  etiicr.  Ga&ootia  ammoma  dues 
nc*t  act  on  p<:ipuUn  at  150*(Piria).  —  7.  Heated  with  potask-h^jdrate^  it 
jielda  oxalate  of  potash  (Braconnot).  —  8.  Populiu  boiled  with  htfdratt 
ofhoTyta  or  oflitne^  yields  a  benzoate  and  aalicin : 

C*H«0«   +   2H0   *^  C^H-K)*  +   C5*H«0". 

100  pts,  crystaUised  populiu  yielded  28*9  pts,  benzoic  acid,  tlie  calcu- 
lated quantity  being  28'G4  pta.  (Piiia).  ^  9.  By  prolong-cd  contact 
with  water,  putrid  casa'tij  and  carbonate  of  lime,  it  is  deconjpOBed  with 
formation  of  sali^^cniD,  lactatt^  uf  Uine  aiid  beuzoate  uf  lime  (Firia). 

PopuUn  U  nQt  altered  hy  eMoHne  or  iodintt  or  bf  boUitig  vtlth  pAosphorus  and 
water  (Btaconnot),  or  by  nwittfm  (Piria). 

Comhinatiotu!.  —  With  Water,  A.  CrifStnUt'sed  Poptdin.  —  White 
silky,  very  light  ncodlea  (Braeonnot),  reaembliag  starch  or  magiiesia 
(Fill;a)>  lutcrUced  neediest  ^bich  EameUiuea  becoine  broad,  and  appear  like 
laniiQte  ;  but  always  run  out  into  a  []eed]u-shB|ied  AutumiC  (Biot  &  Fas^teurji,  GlVOS 
off  water  between  35°  uud  40''^  and  the  rest  below  lOO",  in  all 
8-43  p,  C.  (Piria),  4  at.  =  ii'45  jj.c.  De  Koninck  describes  three-tided  UminB 
wbkh  giYe  off  5'43  p,  c.  water  in  drjiug. 


Piria. 

Crysialtised. 

mean. 

40  C  , 

2*0     .... 

£6-34     ... 

...„     66^44 

Sfi  H ,. . 

26     .... 

6*10    ... 

t'27 

20  0  

160     .„. 

37'56     .. 

3  7 '23 

C«HBO«4llO. 

426     ,». 

10000    .... 

100*00 

B.  Atjiteotts  Sohiion. — Crystallised  populin  diasolvee  in  about  2,000 
pts_  of  cold  water  (liraconnot),  ui  ISiii}  pts.  at  9°  (Piria),  and  in  70  pts. 
DoiliQ^  water  (Bracounot).  The  cold  solution  dep<jsitn  jjopulin  on 
being  saturated  with  cuitimon  Kalt;  the  solution  saturated  at  the  boil- 
ing neat  deposits  it  ou  cooling, 

Populin  diesolves  easily  and  without  decomposition  in  cold  acida 
not  too  concentrated,  and  is  precipitated  partially  by  water^  oompJetely 
by  alkalis  (Braconnot,  Koninck).  AccuMin^  to  Komngk^  it^  disaoUea  abo  ia 
aquc(}ui  alkalis^  and  ja  precipitated  by  acids. 

Aqueouft  populin  does  tiot  precipitate  any  mitiiiUc  salt.  (Braconnot.) 
It  ciystallises  unaltered  from  eolution  ui  j^queotis  metallic  sal  tSj  hut 
may  l>e  made  to  combine  with  axifle  of  lead,  fanning  a  white  eubstance 
msoluble  in  water.     (Roninck.) 

Populin  diesolvca  easily  ui  cold  concentrated  acetic  acid,  and  Is  pre- 
cipitated therefrom  paitially  by  water»  completely  by  alhiliit.  (Bra- 
connot.) It  disBoIvee  at  14" — IS'i  in  100  pts,  absolute  n/coAo^  (Biot  & 
Pasteur) ;  ill  boiUn^i^  alcohol  more  abundantly  than  in  boiling'  water, 
Bcarcely  at  all  in  etJiet\ 


444   GLUCOSIDES  WITH  14  AT,  CARBON  IN  THE  COPULA- 


Appendix  to  PopttUn, 
Peculiar  Body  from  Poplar-buds. 

W,  IIallwaghs,     Attn,  Pharm.  101,  372;  abstr.  J.  pr.  Chent,  71,  J 17; 
Chern,  Cet4r,  1857,  401, 

The  bruised  bade  of  Pi^Jtts  nigra  or  P*  Silatata  are  boiled  with 
water,  the  liquid  strained,  concentrated  to  a  thirds  strong-Iy  8U(>er- 
saturated  with  hydrochloric  acid,  and  left  to  itself  for  24  hours,  Tlic 
separated  yellow-brown  maas  is  washed  with  cold  water,  recTj^^tallisi'd 
by  repeated  boiUug-  witli  water,  then  dissolved  in  boiHug^  water,  nnd 
precipitated  with  neutral  acetate  of  lead.  The  washed  leafl-&jili  is 
dt.'co»ip>osed  by  hydrosulphuric  acid  umler  water ;  the  Bolutiou  is 
heated  to  tlie  boiling  jxiint  and  filtered  ;  and  the  lanlirla^  which 
Boparate  on  cooling,  are  puriiied  by  recrystalliaution  from  etbcr  or 
from  water, 

\Vbito  laminae  with  a  silky  lustre*  TadtelesS}  wilh  a  faint  ck 
Melts  at  180'.  Has  a  strong  acid  reaction* — Coutams,  <m 
average,  G2'00  p,  c,  C,  .=^-^7  H,,  and  3103  0, 

DecorapoBt?s  wln^n  heated  above  200%  diffusing  aromatic  va 
—  DiBsolvea  in  oil  o/ritriolj  with  straw-yellow  coltmr,  chan^ng'  U 
crimson  on  addition  of  a  sujall  quantity  of  nitric  acid.  ^  I>eeouip>s< 
by  heating  with  dilute  ht/drochtorie  avid  or  laiyta-tcattr,  with  foramliuD 
of  Bugar.  —  Nitric  fji^'d  converts  it  into  picric  add, -^  Ileatetl  witli  a 
Btrougf  Bolution  of  vhtvridc  of  tinc^  it  awsumea  a  violet-red  colour. 

DiBBolves  at  22"  in  1998  pt^.  of  cold  wnfer^  more  easily  in  boiling 
water-  —  Easily  soluble  iu  aqueous  allalk,  also  in  hot  r^AxiAo^;  de- 
eolvcs  iu  44  ptti,  eiha-  at  22^. 


Benzo-belicin. 
Q«n«o"  =  c^*n*o»,c"iiK)^,c"ii"M)"». 

*"^inrA,     Ann,  Pharrn,  81,  246;  96,  379* 

Ftirmjution,  p.  443. 

When  popnlin  is  immersed  in  10  or  12  pta.  nitric  acid  of  Bp.  pr. 
the  liquid  m  a  few  minntCB  assumes  a  yellow  colour,  takt*8  np  ail 
txipulin,  and  fioon  afterwardR  depttsite  crvfstals  of    bt^nKo-heliciii 
fnrtVier  qnantity  may  be  obtained  by  dihitiiiff  the  mollier-li<miir 
water.     Puiified  by  reciyatallisation  from  hoiUng  water.     (Rn  bdo«., 

Propatie^,    Silky  neodles  grouped  in  tufts,  and  not  giving  off  any 

water  when  heated.  ^ 


BROMHBUCIN. 

Piria. 

mean. 

40  C  

240    . 

...    61-86     ... 

61-80 

20  H 

20     . 

...       515     ... 

5-23 

16  O 

, 128     .. 

...     32-99     .... 

.....     32-97 

C«^»0»  .. 

388     . 

...  100-00     ... 

100-00 
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Rftlatfd  to  hdicin  (p.  439)>  in  the  same  manner  as  popolio  to  salidn. 

Decompositions.  1.  The  yellow  solution  of  benzohelicin  in  oil  of 
vitriol  becomcB  colourless  on  dilution  with  water,  and  gives  off  t!ie 
odour  of  salicryrlous  acid.  SaHcylous  acid  is  likewise  volatilised  on  boil- 
ing benzohehcin  with  hydrochloric  acid,  and  the  liquid,  on  cooling*, 
yields  crystals  of  benzoic  acid.  In  this  reaction  the  benzohelicin  is 
resolved  into  benzoic  acid,  salicylous  acid,  and  glucose,  according  to 
the  equation : 

C»H»0"  +  4HO  -  C"HH)*  +   (?<H«0<  +   CWHWO". 

2.  The  solution  of  benzohelicin  in  caustic  alkalis  becomes  golden 
yellow  on  boiling,  and  on  addition  of  acids,  deposits  salicylous  and  ben- 
Eoic  adds,  retaining  glucose  in  solution.  —  3.  When  benzohelicin  is 
boiled  with  magnesia  (or  other  bases  which  do  not  act  upon  helicin) 
benzoate  of  magnesia  and  helicin  (p.  439)  are  obtained.  It  is  not 
altered  by  emulsin. 

Benzohelicin  dissolves  in  boiling  water.  If  the  first  drops  of  a 
solntion  filtered  at  the  boiling  heat  crystallise  on  cooling,  the  crystal- 
fis&tion  extends  through  the  entire  mass ;  but  on  again  applying  heat, 
and  leaving  the  solution  to  cool  slowly  and  quietly,  it  does  not  yield 
crystals,  but  solidifies  to  a  pulpy  jelly. 


Bromhelicin, 

C"BrB7«0"  =  C"BrHH)*,C"H>«0". 

PmiA.    N,  Ann.  Chim.  Phys.  14,  298;  Ann.  Pharm,  56,  72. 

Prepared  hke  chlorhelicin  (p.  446),  but  always  obtained  in  the  form 
of  a  hydrated  jelly,  which  dries  up  to  a  dirty  white  amorphous  pow- 
der, giving  off  2  at.  water  at  100°. 


Hydrated. 

26  C  156    

Br 80    

17  H 17    

...     40-94    ... 
..     20-99     ..., 
...       4-46     ..., 
,..     33-61     ... 

Piria. 

41-12 

20-71 

4-67 

16  O 128    

33-60 

C»'BrH»0"  +  2aq 381     

..  100-00     .... 

100-00 

WITH    14  AT,   OUUKRI  EX  THl  OOfTU. 
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OL-Chhrhefmii,  A  mistuTe  of  water  aud  helicin  is  shak(?ii  up  in  a 
ittle  filled  with  chlorine  gas,  as  long  as  the  chlorine  cojitinues  to  be 
(»bBorbed  and  hydrochloric  at^id  formod.  The  helicin  bwoUs  up  to  a 
trauflpareut  jelly,  which  miint  be  pressed  between  linen,  washed  with 
cold  water,  aud  rcciyatalhsed  from  boiling  water.  The  solution^  on 
cooling,  either  depoBit^  sinall  needles  oF  moiio-hydrated  a-chlorlielicin, 

■or  solidifies  to  an  amorphous,  pasty  jelly,  coutaining'  more  water  than 
|lie  needles. 
The  needles,  heated  to  between  120°  and  130",  are  converted  into 
anliydrouB  a-chlorhelicin»  — Inodorous.     Tastes  bitter, 

>Bitvf9en  120"  uai  130*.  Piri*. 
2G  C    15G'0     ....     48-9B     49'02 
^^L                   CI ..„..     S5-5     ....     1114 1102 
^^r            15  H 15*0     ....       472     ,       4'9a 
^^               14  O  .„ 112-0     .,..     35-16     ........     SS'Ofi 
r                      C^Cm^O^* ...  SIS'5     ..„  1(10-00     ..„.„  lOO'OO 
ot-chorbelicin,  when  heated,  gives  fiff  vapour  of  chloroaalicylous 
t*tiJ  (xii,  294).      The  same  acid  is  obtained,  togt^ther  with  glucose  or 
ita  prf>duct8  of  dccoDipoaitiont  on  heating  a-chl(>rhchciii  with  dilute 
acids^  or  alkalis^  or  by  treating  it  with  ermtkin: 

tCsaciH'^O"    +    2H0   -  C'*CIH*0*   +    C"H»Oi'. 
Crystallised  af-cldorheUcio   contaiuH  3  p.  c-  wofti-,  whifh  goes  off 
when  the  crystals  are  heated,  the  quantity  evolved  bciuj?  rather  more 
than  1   at.  {caIc.  2'7fi  p.  c.   ItO),  probably  beeaufle  a  small  quantity  of 
ffclatinons  a-chlorhelicin  is  likewise  present  (Piria). 

K  Nearly  insoluble  in  cold,  easily  soluble  iu  hot  wat^  and  alcohol, 
p-CMorhdicin.  When  chlorine  gas  is  passed  through  an  alcoholic 
>lution  of  helicin,  the  liquid  becomes  hot,  and  deposits  a  white  starch- 
feo  [X)wder,  an  additional  quantit}^  of  which  is  obtained  on  cooling. 
This  iK>wder  contains,  on  the  average,  48'75  p»  c,  C,  5'04  IL, 
11'46  CI.,  and  34*16  0.,  like  it-chlorhelicin  ;  but  it  isinsolnble  in  water, 
nearly  insoluble  iu  boiling  alcohol,  and  when  treated  with  acidsj  alkalis^ 
»r  cmulsiti,  yields  neither  sugar  nor  chloroaalicytoua  acid* 


BichlorosaliciB* 
c«ci'iD*o^'  =  c^*ci'ii*o*jC"n*H)» 

tA.     Ann,  P^arm.  56,  55. 


Prepm-aiton,  Pulverised  chlorosalicin  ia  suspended  in  water, 
and  chlorine  is  passed  throtigh  it, — or  chlorine  gas  is  made  to 
act  for  a  considerable  time  on  ftalicin  (suspentled  in  water).  The  pro- 
duct is  purified  by  washing  with  ether,  and  rccryetalliaatiou  from  boil- 
iog  water. 

By  drying  at  100°  the  crystals  are  converted  into  anhydrous 
bichloroijalidn,  which,  at  a  stronger  heat,  melts  tj:«  a  transparent  mass, 
eolidifyin^  in  the  vitreous  fonn  on  cooling.  Inodoroui*.  Tastes  rather 
Intter.     Neutral. 


14  AT.    CAABOX  IS  THI  OOfOx 
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C»CPIli*Oi« 
Comhuuitions^      With 


C«H""0«. 


«o.>w-w!ute  noedles,  having  a  tuTky  'iustxv :  they  ctre 
Inuii  4-05  to  5-04  p.  c,  water  (2*t.  «  4-94  hoi 


off  tt 


CrytittU, 


26  C  . 

a  a. 

IB  H. 
IK  O 


.».     71 
..,      18 


C^Cim^QW+Zw, 373     _  i(HKK> 


FMa. 
41« 

34-31 


Cc^uUist^  bichloroaalioin  is  nearfjr  insntable  in  cold, 
Bolulile  hi  Wiing  wvi/ct-.  It  dissolv'e&nicire  eaaly  in  ailtUme  wIZT 
Is  predpitatcd  wlthimt  alteration  bj  adds,  TUe  aijiieimn  sotnua' 
not  act  on  metn/iw  suits,  cspt^ciallv  not  on  Av^io(A>ndt  (>/'i 

Soluble  iu  alcohol^  nearly  insoluble  in  ether. 


Ferchlorosalicm. 

ftei.    iV".  Aw^  Chhn.  Ph^s,  Hr  2Sl ;  Ann,  I%»wt.  SC,  M. 


lAii' 


When  cblorine  gas  ispat*^ 

lion  is  £iitij>cuded,  pieces  of  ni:i 

f bo  deoompofiing  acticiu  of  dif  hydj  ,,^^  prudK«dii 

)fawUll^  inpara  perbblorueolivin  U  preiij  „  thefonaU* 

powilar.    This  product  10  waebed  by  ■gitatio&  nitli  hI& 

sad  fron  bo4  anueoos  alaihoL 

yeHowiih  Deedk«,  which  n^ght   pnrha(«  Ic  <^-, 

k^xt^migd  ocTstAlisatiocw  become  uhydrotiii  at  100*. 

•  tiMtftf^'^    iBodoTMs.    TastDB  ao«Dowhai  Uuu; 


l^^iJunwifcin  decamposcs  ml  a  au^vn^  4««* 
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With  dilate  acwfo  it  yields  a  resin,  probably  percWorosaliretin.  —  In 
contact  with  solution  of  emulsin  under  water,  it  yields,  after  a  while,  u 
liquid  which  colours  ferric  salts  bine,  but  only  a  very  small  quantity  of 
perchlorosaligenin  is  set  free. 

CombmcUiona,      With  Water,  —  Crystalliaed  PercMorosalicitt  (sec  above) 
heated    to   100°   in  a  current  of    air  gives  off    4'48  p.  o.  water 

(2  at.  -  4-43  p.  c  HO). 

Piria. 
Crjfttalt,  mean, 

26  C    1560     ....     38-87     ....     38-15 

3  CI 105-3     ....     25-46     ....     26-00 

17  H  17-0    ....      418    ....      4-36 

16  O 128-0    ....     31-49    ....    31"49 

UKn»H»0»*  +  2H0  406-5     ....  100-00    ....  lOO'OO 

Nearly  insoluble  in  cold,  and  very  slightly  soluble  in  boiling  tvater ; 
mate  soluble  in  weak  spirit. 


Compound  of  Bichlorosalicin  ynth  Ferchlorosalicin. 
C«CI*H"0«  =  c^ra»H)»,c»ci»H>»o»*. 

PreiA.    Ann,  Chim,Phjg,  69,  323  ;  N,  Ann,  Chim,  Phys.  14,  283. 

Piria  formerly  obtained  this  compound,  in  an  impure  state,  by  pass- 
ing chlorine  gas  for  a  long  time  into  water  containing  sallcin  in 
suBpension,  as  a  yellow,  pearly,  crystalline  mass ;  he  now  regards 
it  as  a  mixture  of  bi-  and  pcr-chlorosalicin. 

Piria. 

i»eaN. 

52  C  312-0     41-91     42•0;^ 

5  CI 177-5  23-84  22*97 

31  H  31-0  4-16  1-31 

28  0 224-0  30-09  3064 


C"C1»H»'0^  744-5  100-00  100-00 

Oallo-tannic  or  Tannic  Acid. 

C«n«o«  =  3C"H*0»,G"Il»'M)« 

DtiYErx.    J,  PhyA,  42,  401. 

Sequin.     J,  dee  Arts  et  Mam/f,  2,  t>6,  and  i\j  71  ;  Ann.  Chim,  20,  15. 
Bartholdi.    Schic,  J,  8,  294. 
VACQtJELiN.    Ann,  Chim.  46, '32 1. 
Kabsixn.     Sckw,  J,  7,  472. 
Cadet.    Ann,  Chim,  4,  405 ;  .V.  7V.  n.  I,  4«<i. 
H,  Davt.     a,  Gehl.  4,  343. 
Sebturnes.    Schw,  4,  410. 

Berzeuus.     Ann,  Chim,  94,  318.  — »SVW.  Amt,  1,  421  ;  Pwjg,  10,  2.",7, 
Lehrhuch,  3  Anil.  6,  21.S. 
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a  grecu  colour  with  ferric  salta  («ee  b<^iair) ;  but  Uus  diBtiaclioa  la&  lost 
value  since  the  discovery  of  n  nuuihcr  of  distinct  tannic  acids 
ifltltj(j  iu  natui'o-  The  more  cxwetly  hivestigated  bodies  of  this 
a:i\tup  will  be  Hcparately  treated  in  an  AppcndU  to  Galh-tatmic  ackly  their 
funnulaB  not  being  Huffieiently  well  oatabliahed  to  csnablQ  ua  to  asaunie 
"  eii- exact  places  in  llic'  goiiurul  system.  Mureovcrj  the  reaearches 
tberto  published  do  not  enable  na  to  deternifno  with  eertiiiiity,  wjjjeh 
of  these  acids  may  eorrespoud  to  j^allio  or  to  cllagic  aeid  (that  is  to 
Bay  to  the  products  of  dccomporiition  of  gallo-taiiiue  acid).  (Kr.) 

On  the  validity  oF  the  diistitictii»a  betwuen  iron-blitcinff  and  itvH- 
eeninq  tamdn,  aeveral  vicwa  have  been  put  forward,  in  ivhichj  how- 
ver,  these  deiioiBiiiations  have  beeri  imdersttiod  as  applying  to  two 
groups  of  bodies.  If,  aecordiitg  to  Qeigor,  wator  containijig  a  small 
quantity  of  alkali  Ix?  gradaally  added  to  a  feiTic  salt  whicli  baa  been 
tiirned  green  by  any  kind  of  iroa-greening  tannin,  the  g-reeu  colour 
chants  to  violet-black,  the  tint  usually  produced  by  iron-blueing 
tannin.  On  adding"  an  acid,  tlie  green  colour  is  reatored.  —  Accordijig* 
tf*  this  result,  the  dtfferetice  between  the  two  g^r^iiips  mif^ht  be  that 
the  iron-blueing^  tannin  ialesR  rich  in  freo  acid  ;  neverthelesSj  it  reddens 
liimuH  more  strongly  than  tbe  other  kind  of  tannin.  It  appears  to 
ntain  [  ?  to  be  capable  of  yieldiug]  a  larger  proportion  uf  jfaUic 
id;  but  ii*c>n-bhieiug  taauin  ia  not  converted  into  tlie  irou-greening 
kijid  by  additioii  of  gallic  acid.  (Gmelin.)  —  The  blue  or  gi-een  reaclion 
M  by  no  means  an  irifallihlo  diaiTictenstic  of  the  species  of  tannic  acid, 
nco  bascB  colour  tbe  fenic  eoiupound^  of  tauiuc  acid  blue,  and  acids 
ge  the  blue  to  giccn.  With  ferric  acetate,  the  iron-greening  acida 
ft  blue  compound  J  the  giecn  compouud  which  they  form  with 
Othcrr  ferric  ssdts,  is  tinned  blue  by  addition  of  a  sufHcient  quantity  of 
aoetAte  of  lead,  either  neutral  or  banic,  and  even  by  a  large  quantity 
of  gelatin.  A  compound  of  iron-greening  tannic  acid  with  lead-oxide, 
is  turned  blue  by  ferrJo  sulphate;  an  iron-greening  tannic  acid  id 
turned  blue  by  continued  exposure  to  tbe  air,  in  cjontact  with  Water 
&nd  irnn-tumingfl.  (Cavallius,  Berz.  Jahresb.  l&^l,  274.)  But  the 
lours  thus  obtained  wilh  iron-greening  tannic  acids  are  vorydiderent 
jm  those  produced  by  the  iron-blueing  acids,  and  the  two  cannot  be 
iiverted  one  into  the  other.  Thus,  catechu-tannic  acid  (obtained  by 
xhausting  catechu  with  a  email  quantity  of  wat«r:  see  Wlow)  left  in 
utact  for  a  few  dayis  with  iron  filings,  aesuiiietj  a  dlity  gnv^ieh,  not 
bhick-blue  ajlour,  and  the  prccipit&te  does  not  tiu'n  green  wtu.'it 
treated  with  a  wniall  quantity  of  acetic  acid,  but  dissolves  on  the  addi- 
tion <.»f  a  lurger  quantity,  and  is  precipitated  purple-grey  on  uddition 
of  ammonia.  The  iron-gi-eening  tannic  acids  of  catechu,  kino,  alder, 
larch,  ar»d  birch-bark,  aiui  of  tonneutiUa-root,  are  likewise  i  incapable 
of  yielding  a  good  ink.  The  extracte  of  iron-greening  parts  of  plants 
do  not  yield  pyri^gallic  acid  by  dry  distillation,  unless  they  contain 
gallic  acid  ready  formed.  (Stenluoise.)    TIjib  also  shows  the  inconect- 

Iiese  of  the  viL-w  advanced  by  Henjiig  (-:¥,  Br,  Arch.  73,  150),  who 
gards  the  two  groups  as  not  essentially  di^erent  from  guUotaunin, 
d  as  identical  therewith  when  pure. 
All  iron-greening  tannic  acids  (as  those  froni  kino,  tonnentilla  and 
bistorta  roots)  yield  pyrocateehiu  (xi,  37it)  by  dry  di»tiIlatiou,  whereas 
the  iron-blueing  acidB  yield  pyrogallic  acid  (ai,  396).  Many  plants  con- 
tain both  irou-blueing  and  iron-greening  tannin;  and  these  yield,  by 
fractiimal  precipitution  with  sugar  of  lead,  first  iron-blueing  and  after- 
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of  lead.    VVbeu  Douing-  •qu«^>uK   <«nc«rof 
s  prrdpiutc  i»  fotawd  ojota  19  tx 

<ind0(EoGlileder^M.i%anH.  €8,302).      Thr  .  , ixtiiKt, 

of  bbdcortif  gT*x>n  t^-a,  yields,  hy  dO'  distilUUitt,   pyrt^^ilfe 

proceeding  from  t}ie  gallic  add  rj^uUined  in  the  tern,    i-v-"-  •^-  -*■' 
of  lli^.*  tfa,  4  vol,  ofl  of  \itriol  throws  down  &  dark 
wiiidi  didAolvea  bi  water  much  raort  i-at^tly  ti-  ■•    •>  ,  i^^i^i^^i*^ 

fbcid,  &nd  doea  Dot  yield  ajiy  pyro^nllio  ai-itl  .(^n^    Wis 

boile<i  with  diliiU*  t;u1phunc  ncid,  it  dix^  iitit  ^^  >.  i,,;  gcal,  M^ 

brown  nttlmlaiiLX^  nparing'ly  pnlubit?  in  wate 
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tfnini  giill(>t4\i)(iiTi  (Stonhmise).     On  the 
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According  to  StctiiiDtisc,  it  yields  neither  g-alHc  nor  pyiogallic 

^d ;  the  precipitate  produced  by  boiling  with  dilute  sulphuric  acid  la 

l-brown  arid  noarly  insoluble  in  walor. 

Miriihellcs,  Valonia,  Dividivi,  the  fruit  of  A  Jiacardium  longifoUum^  bis- 

corla-n-Mit,  pomogranate-bark,  find  the  bark  of  the  birch,  haad-nutaud 

(iircli,  contain  tannic  acids  different  from  galio-tannicacid  (St^nhouao). 

^ Turkish  gall-nuts  contain  65  p.  c.  tamiic  acid  (Guibourt),  72  p.  c. 
>hr),  55  to  ttO  (Buchner),  Chinese  gall-nuts  Cf>ntain  (>0  p,  c,  (Bley, 
in)  ;  Bftfieorah  g-uU-ntitt*,  2(3  p.  c.  (Bley,  N.  Br.  Arch.  75,  138). 

f*  Prfparati'tn,  \.  A  displacoment  apparatus  is  half  filled  with  finely 
pulveriaod  gntl-imts,  and  commercial  ether  oontaiuing  water  and 
alcohol  la  poured  in.      The    lif|uid  which  runs  away  separates  into 

»two  liiyer^,   the  lower  of  which  is  a  heavy,  syniny,  amber-coloured 

Kation  of  tannic  acid,  water  and  ether,  while  the  upper  is  mobile, 
ifiistiu;^  of  ether,  water,  gallic  acid,  and  a  email  quantity  of  tannic 
d.  Ether  is  poured  into  the  apparatus  as  long  as  the  lower  stratum 
itliitiej^  to  iticroa^e ;  the  «ppor  layer  ifi  then  lemoved  ;  and  the  lower 
is  rei>eatedly  wuehed  with  ether,  and  Jrieii  in  vacuo,  or  by  heat.  Gall- 
mitfl  thus  treated  yield  from  35  to  40  p.  c.  tamiic  acid  (Pelouze).  A 
|p«.  M'T  mode  of  proceeding'  is  to  stir  powdered  gull-uuts  to  a  paste  with 

Suiuercial  elherj  leave  it  to  macerate,  press  through  linen,  and 
laust  the  galla  by  I'epeated  treatment ;  the  prodHCt  thus  ohtaiucd 
ounts  to  60  per  cent.  (Lecannot,  J.  Phurm.  22,  14L^;  Ann.  Pharm. 
18,  179,  —  Domine,  N,  J,  Phnntu  5,  231).  The  latter  uses  commercial 
ether  of  5G^  Uaunit',  and  leaves  the  gall-nut  powder  previoualy  for 
4  ilay«  in  a  cellar,  eo  that  it  may  absorb  moisture,  before  Rubmitting  it 
to  the  action  of  the  ether.  The  tannic  acid  thus  obtained  iBBOmewhat 
^Ic&a  pure  t}ia?i  tLat  which  is  prepared  by  displacement  (B6ral,  Mohr). 

IK  2,  100  pts,  powdered  gidl-aute  are  treated  in  the  displacement 
apparatus  with  a  mixture  of  SOO  pts>  ether,  15  pts,  alcohol  of  90  p.  c, 
aijd  5  ptB.  water  (or  20  pt«.  alcohol  of  69  p.  c);  the  residue,  after  the 
litjuid  has  run  off,  is  twice  treated  with  the  same  mixture,  three 
es  with  pure  ether;    and  the  whole  of  the  extracts  are   shaken 


together,  and  left  to  settle  for  a  week.  The  upper  of  the  two  layers 
fjs  forruod  is  decanted  from  the  H^'nip  below;  tnt;  latter  is  evaporated 
over  the  water-bath  ;  and  the  residue  irt  dried  between  lOO""  and  110*< 
llic  deeAhtcd  etbcr  deposits  an  mMidonal  quRiitit;  of  sjmp.ir  &  tUird  of  it  u  lubjccted 
|o  dlililJation   and  lbs  rcsitluc  tl<E-rehy  obtnined  isniixrdwith  the  rfmatnini^  tnO'thircIsi 

or  if  ■  little  wnter  is  added.  To  free  the  tannic  acid  thus  obtaiued  (or 
furcoiding  to  1)  from  admixed  gallic  acid,  cllagic  acid,  volatile  nil,  and 
diloropbyll,  100  ptfi-  of  it  arc  shaken  up  with  100  pts,  water  and  200 
pt«,  t'ther,  whereby  three  layers  are  formed,  the  npp^'r  couftkting  of 
other,  the  middle  of  aqueous  gullic  acid  and  impure  tannic  acid,  wnile 
fhct  lowest,  which  is  RjTupy  and  amounts  to  215  ptn,,  leaves,  on 
evaponiti«>n,  yo  pts.  of  pure  tannic  acid  (Gnih^turt). —  Beral,  ^J,  (Jiim, 
mrd,  75,  225)  add(^  to  8  pts.  gall-nut  powder  the  half  of  a  mixture  of 
12  pts.  etiier,  3  pts.  alcohol  of  85  p.  c*  and  1  pt.  water;  places  the  mix- 
ture in  a  funnel  provided  with  a  etop-cock ;  poure  the  rest  of  the 
liquid  on  it ;  leavpR  it  to  drain  away  for  6  hours ;  displaces  the  ftolation 
btiil  rcnminhig  in  the  fwnncl  by  pouring  iu  4  or  5  ptp,  of  water  j  and 
evaporates  the  filtered  liquid.  Theeame  procees  ia  adopted  by  Brandea 
^,  Br,  4fc/t.  21;  329},  —  Mohr  employs  for  the  extraction  a  mixture  of 
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equal  volumcH  uf  ctlu^r  and  alcohol  of  flO  |v.  c.  Th(*  filtrate  is  Byrufj*, 
but  tliiauor  thsiti  tliat  obtained  by  1,  and  forma  only  one  layer,  c^lnbit* 
Init  litttc  turl)idi{y  on  the  addition  of  %  large  quantity  of  ether,  ftn<liJ 
7  Ihiid  ounces  of  ether  are  used  to  2  oz,  of  g-nlb,  yinldfi  a  f|Tmulity 
of  tainiic  acid  amounting  to  72  percent,  of  the  grills.  If  a  nuxturfi*jf 
4  \Mi!fi.  ethi'i"  and  1  vol,  alcohol  of  00  p,  c.  h  imc^,  (he  extract  hu*  th<^ 
same  eonsUtution  {Mohr,  Sandrock).  —  With  Chinese  g-ftlls,  bydraiwl 
Either  actH  bettc-r  than  ether-Hlcobo!  (E.  Rieg-el,  A'.  Jahrh.  Phnm, 
3,  252). 

8,  Fi'mr  parts  of  g'&ll-nnt  powder  covered  with  8  pts,  water,  aw 
left  to  Btiind  for  two  htnirw ;  the  liquid  is  filtered ;  tlie  Bltratt*,  amouul- 
in^"  to  aboiit  4  pt*i„  ie  mixpd  with  2  pl^.  etbei'  and  piiitxnl  into  a  tap- 
funnel;  and  thfi  tiyrnpy  Inyer  thus  fornicd  (cont^iining:  40  pts..  tanuic 
acid  to  7  pts,  wnlcruiid  53  plB,  ether),  m  eopirafed  Ivuiu  the  a|jptT 
liquid;  wlii<-h  laKfr,  if  apiin  a^tated  with  ctlier,  vieldii  an  aJditioDal 
qiiaritity  of  syrup.  By  lliis  pruce&s,  ^  of  the  taiiDic  acid  cunUined  in 
the  decoelii<n  is  olitahied  (Bural). 

4.  Aqweona  extract  of  gall-nnts  id  exhausted  with  Klier*  wbifb 
takes  up  the  gallic  ucid  tog^ether  wiTb  port  of  the  tannic  acid  ;  the  solu- 
tion is  then  evaporated  ;  and  the  adjnised  eryslals  of  gallic  a*,  iil  uro 
dissolved  out  of  the  residue  by  smalt  quauLltiedoT  etlier  (HtTzeliu.s). 

5.  Gall-nut  powder  is  cxliaueted  ivitli  a  moderate  anautity  <^f  W 
water,  straiued  through  linen  and  presRrd  ;  the  turl>id  ininsion  is  stim^i 
up  with  a  amall  quantity  ui  dilute  f^uljthurie  acid,  whirlr  •'*• 
thp  matters  cansiiiiLf  the  turbidity,  so  (hut  at  lasl  the  liqui-  if* 
and  easily  through  the  iilter  ;  and  *>!!  i*f  vilriol  js  addend  to  tht 

as  long  as  the  precipitated  white  floekts  arc  thereby  made  tt>  r  ; 
the  cour&e  ^f  au  hour,  into  a  brownish  pitchy  inar>«.  wliieb,  in  addiCit'Ti 
to  tannic  and  Bulphurie  aeidfi,  contaiuM  oxidiwed  exlraclivi*  matter,  anil 
Ijeihapfl  also  other  Hubfltaneeft.  The  litpiid  deeanted  thei-efr^m  i» 
mixed  with  oil  of  vtlriol,  as  liuig  as  a  pn'Optlat4'  !»  thc»rt*by  foma**!; 
the  white  or  yellowish  iiocks  are  thrown  \\\^n\  a  liKrr,  waHhc*!  with 
water  eoutaining  a  Kuflleient  quantity  of  snlpliurie  acid  t<>  prcvenl  11 
from  exerting  a  aolx-ent  netion, — prcBfie-d  lielw(.-eu  bilmh^im  iiafirr  m 
long  aft  they  render  Iho  pa|)er  nioint,  and  then  diftsolvvd  in  cohl  wnter; 
(he  solution  la  niixed  with  tbiely  [lulveiiMfd  carbonate  of  lead  lutKing 

« »f 

•  u 
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as  effervescence  ensues,  anil  placed  in  contact  witli  a  small 
carbonate  of  lead  till  it  no  hinp:T  precipitates  cldi»ride  of  l 
lUe  filtered  liquid  Is  inuiieilialely  evaporated  in  vncuo.  '1 
in  l>ojlijig  water  of  the  piteliy  precipitate  obtained  with  sii 
dcpOKitti,  on  cuuhnp:-.  a  nniilar,  but  eUlI  iihtc impure,  pi(cli\  »■; 

wliilflt  pUTLT  tannic  acid  remaina  in   solutioji,  which,  Imw.  ,.it 

be   obluincd    iiuite   pure   by  treatment  with  rarbouato  >  a.c!. 

(Bcnw^lius),  —  Rt*chleder  L  Kawulier  i.-nqiloy   hydixK-hlori-  A 

sulphuric  arid,  the  former,  areonling  to  Sicnhtuiac,  jjrecipitoting  tanoic 
acid  uiurti  completely  frotu  itu  a<pieous  solution, 

C.  The  infusion  clarified  with  a  \-ery  Kriiall  qnantity  of  Bulpbant- 

flcid  and  filtert'd,  as  in  inct)»od  5^  is  mixed  with  aqncotts  caH>imat< 
m  potash  or  earbfmate  of  aiumonia*  aj*  ]on<^  aw  luiytbinir  i««  thcr<*hT 
precipitated  (if  t»to  mnrli   alkidi    \a    prencnl,    (he   yv  rr^dif- 

i^ijlrvt^);    the    white    pvet:ivibik%   containing^    tunnal-  :    r-ijih    it 
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amraonia,  is  wasbed  on  tlie  filter  with  the  smaHcflt  pnsHiblc  rinniitify 
of  cold  wfttor,  tliL'ij  diBBolved  m  boiling  dilute  aretic  acid,  and  (tie  solu- 
tion is  left  t(i  cool,  foreign  mattera  then  scpru-nting  out.     The  liauid 
separated  therefrom  isprt^eipitated  by  banicacetate  of  h^ad  ;  tlie  wasned 
and  Btill  moifit  precipiUkto  is  B^ispoudcd  in  water  arni  doc<*niposed  by 
ydroflulpliurfc  ndd ;  the  liquid  is  filtered  ;J  and  the  limpid  filtrate  in 
Immediately  evaporated  in  vacuo  over  carbonate  of  |>ota^ii  (Berzeh'uK)- 
—  7.  fjfdl-nut  ]iowder  ia  exhausted  wtth  cold  water;  the  (iltiJitc  n^ 
icarly  neutndiHed  with  ammonia,  bo  that  it  retains  but  a  slight  power 
f  redderiiiig'  Sitinufi^ — ^then  precipitated  by  c>doride  of  barium ;  the  tan- 
ate  of  barimn  is  loft  to  Kettle  down  in  a  b*jttle  filled  witli  the  lupiid  j 
he  solution  is  decanted;  the  preeipitato  washed  on  a  filter  with  cold 
tttcT,  whcrefty  it  in  turned  pjrcen  and  |>artially  th3solved,^tiicn  dis- 
Ivcd  in  acetic  acid  ;  the  litinid  is  filtered  ajid  precipitated  by  basicj 
tate  of  lend ;  and  the  prcciiiitated  tainmte  of  lead  is  decomposed  by 
;ydn>fiulpburic  aeid,  aw  in  i\.     (BerxeliuR.) 

The  older  mothoila  of  Thumnou,  GvnUhuti  {Scltw.  i:\  132),  Proust 
Sdio:  J.  2,  25-^;  10,  i>l),  Bnuitluu-Lii^n-auge,  Merat-Gnillot  {SeMer,  J. 
0,  87),  TromniBdorff  (^.  fhhL:\,  UK— A'.  Tr.  2,  1,  ^A ,  —  Tttsdttfib. 
830,  43),  Sdirader(.V.  Gdtl,  8,  SOU),  Loper(JV:  7V.  5, 1,330),  Meissner 
B^rL  JuM.  29,  ^j  Cl,  and  IH),  yield  impure  tannic  acid  or  sonictimea 
oue  at  alL — *To  obtiiui  tannic  acid  from  vegetable  substances  con- 
iiuing*  too  great  a  proportion  of  fomgn  matters  to  admit  of  direct 
Jttractlon  with  ether,  the  aqueous  extract  m  precipitated  with  acetate 
f  quinine,  cinchonine,  or  some  ether  vegetable  alkali ;  the  washed  pre- 
pitatc  is  dissolved  iji  alcohol ;  the  tannic  acid  is  precipitated  with 
cntnil  acetate  of  lead ;  the  precipitate  decomposed  by  livdrosulpliuric 
cid ;  the  filtrate  evap;trate<l  tn  dryness  in  vacuo ;  the  rcsidnc  dissolved 
n  eihcr-alcohnl;  and  the  Hitlution  again  cvajioralcrl  (TrV/ArtrJ/,  Tniin\ 

Pitriff:iftititi.  By  solution  in  ether  of  sp.  gr.  0*72,  which  IcaveB  nn- 
di&eolved  the  greater  part  of  the  j^ellowieh  br^)\^^l  tannic  acid  rendered 
fluid  by  the  water  in  the  ether  (Ber^chus).  The  etheroal  solutioji  of 
tannic  acid  (prepared  by  1)  \&  mixed  williMUcb  a  quantity  of  wat^^r  att 
Hto  fonn  three  layers,  the  lovi'cst  of  which  ia  syni)>y  ami  may  l>o 
Hpifparatcd  by  a  tap-funnel,  this  liquid  is  then  minted  with  water,  and 
Hiwanucd  till  the  ether  or  alcr^hol  isoouipleltJy  ex|)olled,  then  evaporated 
Bin  vacuo  over  oil  of  vitriol,  and  the  residne  is  dried  between  I'lO^  and 
BlSO^  (Strcckor),  From  impure  tannic  acid,  auhydrouH  ether  extracts 
W  ^Uic  acid*  fat  and  remn,  and  hkcwiBe  cllagic  acid  if  it  has  beet*  pre- 
pared with  other-alajhol.  Of  the  three  layers  formed  by  agilation 
vith  ether  and  water,  the  middk*  one  contaiJis  theac  impurities  dis- 
solved in  ether  (Lnhoklt). 

Tannic  acid  |)rcj>{ircd  and  [>iiritiod  by  method  1,  cannot  be  further 
resolved  into  different  ftubsjtant^es  by  re|>eatcdly  treatinja^  its  othereal 
si»hilion  with  water,  but  exhibits  the  same  composition  before  and 
ft/ter  this  treatment  (Strecker),  Kocldcder  Sc  Kawalier,  on  tlie  other 
band,  regard  the  tannic  acid  obtained  from  gall-nuts  by  cxhanfition 
witJi  ether  and  water,  uh  a  mixture  still  containing  gallic  and  ella^ie 
ftcids  ;— this  concluj^iun  they  dcduec  from  the  fallowing  exfierirm^nU: — 
Turkish  gall-nuts  c^thaut^tcd  with  ether  and  water  in  the  displace' 
meut  appaiatviB  yield  a  solution  which  ecparatcK  inii*  Ihiec  laycriu 
the  uppennoBt  A  being  yclluwitih  and  mobile,  and  containing  a  lorgg 


ic  *ddia«aCzeuB  o^  csHmoir  tdi 
^MA,&cfli|^aaflflB«4^3$^c.ntgars  bat  tliis  poctiattfi 
li^rd  V  the  «teftc  rf  pow^Aer,  vitli  qnaiititiM  o/  rtltf  m 

it  maflrtel^,  and.  mftcr  tbp  -^-"■.— i    '  •— * 
rrtrartii,   fcwlinl   ooo^t* 
itfker  aUtaoa  <tf  wmt<*r,  ooDCairiH  .li  ;.'  I^v. ■- 
H-,  mi  H-^  OU  »d  peUs  with  hyiimchJoric  add  0-73  lie 

«(er  prptfated  fnnD 
>f-f]  f^  c  C^  S^  ILr  and  44-90  tiL»  »t>d  yiciOb  wjtii  liv.  i  ; 

7^pLc.elbipcaaj«Bd4-96|k'c.Higar(RoGfaleder  i^  k 

«wJiy  t»  Roddeder  ft  Kaw«Iier  —  Th«  nohita  if 
tfa  maaBegi  po0Bfl>Ie  quantity  of  water  i«  «hakw  ^ 
txty  of  sfflntirm  of  neutral   atvtntc  of   lend;  t*» 
wlUi  crater,  and  filtered  aj^nin  fi-i»nj   fho  Tcry  impar 
of  lead  thereby  pred^t^ted ;  ami  the  um  6hrnt<'  is  prrripti;»^ 
hr  lUiaUjJ  aectate  o€  Wd  in  llircn  p<)rtit>iiH.     By    ' 
frsi  awl  tiprd  of  these  precipitate!^   nnth  livflrosu. 
ezpeffiog'  the  excess  of  that  ad«l  hy  a  ntn-aui  <if  r., 
lioQiiia^  obtained, 'rtiich.  M'iM'ii  boiM  with  hytlnK-li 
oaotact  with  th<*  nir.  yicM  a  large  pctrtion  of  olhiipc  acid.   U  lUv  W^ 
»dd  solution  obtained  in  iiift'  mujitifr  fnuii  tlir  niiildic  jKinion  W}^ 
I  ripftat»'<!   bv   tnrtnr-emrti*',   with    nfHititw   nf    a   Ihtlr   nartiooaU  (^ 
junmortja,— th.'  pprtintJitt-  waslictl  wtlh  hot  naft  r    ni!<!  ^^s'nmpasjj 
under  n*flt<?r  wirlj   liy«lrosul(»tiniir   nritK— find  thr  cn'  ^'at  •(* 

exppIM  bTl>a«6ixig  carbc^nic  anil  into  the  in.t  li-ptTil   ; 
llefl  to  ptwclf  in  vacufi,  beo^mu^t"  tud^iil  wkI  -!■  I'ojwii        ^^ 

The  sojntion  eepamted  /ram  ihia  bubstanre  K}  'n,  and  rftftom 

in  vaciin    leaves  colourlc«»amorphoiin  launic  add,  whidti  wfcf«  brfW 
jth  hydracbloric  acid,  no  longer  yields  eHagic  add. 

f/warti^n  of  Tannic  Acid  in  Astrin^fn^,    1,  Th©  aqoMoa  citait  i 
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liied  with  solution  of  gelatin,  as  loni^:  as  a  precipitate  is  thereby  pro- 

liK^d,  the  quantity  of  tannic  acid  which  the  game  solution  nf  prclatin 

m*  aiiotlicr  of  kiutwu  ntrent^th)  ib  capab)o  of  precipitating,    having 

?eu  detennincd  liya  ])rovioiiH  csppriment*  (Wheeler,  >/cm.  Chem.  Soc. 

319  J  Feliling,  Phfrrm.  CejUn  1853,  872;  Din^ff.  130,  53.  —  G,  Miillcr, 

151,  *J!h  Chrm.  Ccw//'.  1859,  42,)    Miiller  mixes   the   gelatin^ 

ion  with  ^  pt.  ahim,   to  accelerate  the  clarification  of  the  liquid* 

To  obviate  the  neccsaity  of  filtering,  or  waiting  for  the  bIow  dvpo- 

lition  of  tilt.'  prucipitate  towai'ds  the  eiul  of  the  experiment,  Wh«eler 

dipH  into  thi'  Bohition  a  glass  tube  loosely  closed  at  the  bottom  with 

af>ongo,  and  iriea  whether  tlie  ^latui-solution  whidi  entera  the  tube 

etill  gives   a   cloud   with   solnttou   of   gelatin.  —  2.  Stein  mixes   the 

aqueous  extract  with  a  known  vohimo  of  a  standard  solution  of  neutral 

acetate  iif  lea<l,  dilutes  the  mixture  to  a  given  vohime,  and  dctennines 

the  qtiatitity  of  lead  remaining  in  a  measured  ptirtion  of  the  filtrate. 

(.SrAtrcj--.  poff/t,  Zeitsvhr.  2,    169.)  —  3.  Monior   {Compi.  r«?*</.  4f>,  577; 

DintjL  148,  2li9)  mixes  the  atiucous  extract  with  Bolution  of  mineral 

chamteleon,  which  rapidly  dcct^mposes  taunic  acid, — the   quantity  of 

tannic  acid  which  this  Bolution  i«  capable  of  decompoeing  having  been 

pieviouBly  detcmiined,^ — 4.  Hamtaer  (i/".  }}r,  Chenu  81,  15&)  determinea 

the  Bpecific  gravity  of  the  solution  both  before  and  after  the  removal 

of  the  tannic  acid,  by  udditirnj  of  about  a  four-fold  quantity  of  animal 

kin,  which  has  been  softened  in  water,  pretiv^ed  between  linen,   then 

Mslietl,  dried,  and  pnU'ensed.      Sfe  Table  of  the  specific  gravitf   of  nqueous 

idtiic  acid  (p.  4fi3),  —  On  t]ie  pitimfltion  of  lunntfr  acld^  sec  aUo   F.  MUller  {iV.  Br. 

VfA.  38,  lin,   UiwcTithal  (J',  pr.  Chem,  81,  150);   HAndcke  (/, /ir.  CArr/i,  rt2.  3^5; 

Marm.    Vitrtflj.  10,    588;    ZvitKhrift  fUr  anatyt.   ChejHte,    K   lOlj  j    TI.  Sncfcur 

[ilihct"  dm  Gfrtprocin.     Datcrtat.  Berlin,  1860)* 

Ptojtertm.    ColourleBB,  amoiphous  mass  remairuog,  when  its  aqucoiia 

>lntion  is  evaporated,  in  tmnsparent,  vitTeouH,  flhining,  fisBured,  easily 

iable  lunq?a.     Inodorous.     Tastes  strongly  astringent,  but  not  at  all 

bitter.      Rvddens   litnnm   (strongly.    .Does    not   soften   between   the 

fingers.     Acquires  a  yellow  colonr  by  exposure  to  light,  even  in  closed 

•ssels*  —  No  optical  rotatory  power,  (Kr.) 

Bcrzeliii?.  Pelouie,  Liebig. 

at  120'.  fli  120*, 

54  C  324  ,...  52-42  .,..  61-43  &0'K3  51-50 

2t   t!  22   ...   :i-56   ...   3-7'J  .......   4-20  3'3S 

S4   O    2?2     ...     44-n2      .       44:8     44-^7  44-55 

CMH^^O**,,..  618     ....  100-00     ....  lOO^OQ     lOO'OO     lOO'OO 


c 

H 

O' 

Mttlder, 

.„„    ei-80   .. 

3-75     .. 

44-45     ,., 

W*iberin. 
at  100*. 

50-63     ... 

3-64     ... 

45-73     .., 

Van  Biljert, 

51-&0     

375     .,.. 

.....     44'33     

Sticckw. 
at  120\ 
„.     B2'25 

...       3-7 1 
....     44-04 

100-00     .. 

100-00     ... 

100-00    

....  100-00 

The  iiuWses  »re  itj*en  la  mean  numbftre.  Fgr  Roplileder  ^  Kawalier's  ftn(il«e» 
»f«p*fe4iG.  Earlier  formnls  t  C'^H^O'"  (Pdouzr);  C"'I1"0=^  (U^hig)  ^  ^'*^^ 
{Wftheriiij;  C^H^^'O"*  (Mulder).  Sirecker  at  first  piopoitd  tlie  forinMla  C-"H'H)», 
Uierj  (httt  nbovc  Riven,  detliirfd  from  many  occordant  bhqIjtbM  and  from  the  proiiadi 
af  dccom position.     Hoclileder  and  Kuop  dunbt  iti  currectneiii 
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DecoiupositWfis.  1.  Tannic  acid  fteated  to  IbO""  or  160'',  bocomi 
darker  from  incipiont  decomposition  (Strccker) ;  at  ^15**  it  is  resolved 
into  wattT,  carbonic  aciii,  and  pjTogallic  acid,  whicli  volatiHw*.  mul 
luetagallic  acid,  wliic'h  remains.  At  :?5i>'^,  only  mctft^allic  ia  fnnsir.!. 
without  pyrogallic  add.  (Pclouze,)  The  decomposition  begins  at  lm>  . 
at  SffO"*,  tj'5  p.  c,  acid  water  goes  over,  which  h<i!dft  tho  pyroguUic  wM 
ill  solution,  while  r»3— 59  p.  c.  metagallic  acid  remaiiis.  Pynigallifl  ut-id 
also  eiiblimc'i*^  and  the  carbonic  acid  which  escapes  coniains  a  snuJt 
fjuantity  *jf  a  g^s  not  abaorbaMe  by  liotash.  (Mumei*.)  Tht'Bt*  dccom- 
ptifiitioiJJi  lire  rppri'Hc'iiteii  by  th(:  oqimtionfi — 

C*+HSO^'   *=   4C'm*Cii  +   SCO-    +    6HQ, 
acid. 


nnd  c«H«o»*  =  acnt^o* 

Pjrrogallig 
ACid. 


add. 


eco». 


The  two  decompoBitiouH  may  g-o  on  simullam^uusly.  (Strecker.) 

MeiaffaUic  acid  CMulder'a  tnvianffaHict  Gerfaardt'i  ffottufmic  ttcid\ —  vrbic4i  blik^ 
vise  produced    by  rapidlj  hunting   gallic    acid    lo  «  k>nvpeniture  IwCweeo  2iif 

260''  (xii.  401)— remmni  la  (be  distination  Teesel  ia  whtctt  golla-uuinis  u  heacrd. 
bjack,   hfg^hly   lustroua,   taal«1f^    maKB^    Uid   eihibtts    the    tvne   c^oiposilioD  wb( 
prepared  frtim  tatink  fir  from   galUc  acid,   or  after  G{>lution  in  poUfth-ley  and  pi 
totion  with  acidij^'^containin^,  ou  the  average,  £ifi'15  p.  c.  C,  3'8fi  H.,  and   2S 
and  aniwrring,  acrcording  tu  PelociCf  to  this  foromla  C'-U*0*  {ealc,  4I6'6G  C^ 
and  29'{f4  O.).     It  is  (lulte  manluble  in  watrrj  dU^olvei  catitf  and  nithout 
nqueotis  hdiiuotiIbj  potAssh,  ond  aoda,  alio  in  glncina  (?),   and   is  prrcipitalrd  hj 
Wljvn  aqiKMius   potafli   is    boiled  to   saturation    with  precipitated    metagallic  icid, 
Eolutton     ia     neutral     lo    vpfelable     colours.       The   acid     rlimlnates    carbonic 
from    hJk^lii^e    carbntintes,   but    ha»    no    action    on    pur«    baryta    or    iU 
The    pDtaab'HDit    Torma   block    prtti^pitai«d  ▼itli   DieCuJlic   falU  ;    the    atlver-nlt 
tain*  53'8B   p.  e.    A^O  ;  3-l'll  C,    1'-I7   H.,  and   10*34  O.  CPclonieJ.  — .\*coi 
to   Feloiize,    metdguUic   acid,    prepared    by   bfadng    tannic    or    fiatlic  acMd, 
reUin    pyrogallic   or    gallic   acid.      ^WHen  freed  from  tibe»  sddt  by    beati 
long  Es   it  Tields   anj  iublimate,  it  contains,  on  the    aTerngCF  Gd'T^  p.  c.  C. 
And3£)~&&U.j  its  siiver-»aU  obUiiaed  by  miiing  tbe  ammoiiiu^  cululiuii  uf  (h« 
with  nitratir  oF  eilrer,  and  precipitating  with  aretic  acid,   retains  Hmrtinnla  whrn  dr 
■t  140",  and  iia«  a  fiitverj  lustre.     By  difi:e»ting   the  excess  of  acid  with  itotaiik-lry 
sereral  hourB,  eTspDraling:  the  filtrate,  and  di-yiriR  nl    I3fl",  the  pntuh-M-It  ia  prodi 
contAinlng  12-2  p.c.  KO.,  h^'o  C,  2-4   H.,   ami  2fy7  O.      Fmm  (best;  rvaulU,  Mvl 
represents  tbo  acid  and  the  potasli-Ralt  by  tbc  forniulw  C»'1I"*0»<  ind  C*H»''0»**ICO. 

2.  Tannic  acid  hoated  in  a  platiiinm  sporrii,  decn*pitatci5>  undtT^irt 
semifusitjii,  ewellg  wp,  carljonist'8,  tak<>ft  iiro,  and  burns  with  a  bri 
llnmcj  leaving  an  easily  combustible  cinder.  (Ii<  r/rtins).  —  ;i,   Kxpi 
(^n   a   wa(cli-ifla88   to  sUoiig-ly  ozontBeil   air,  it   aajnirt-s  u  yf.'n"W 
yoUow-brown  c**lour,  becomes  f^1utiiu>iiB  and  (luid,  elrungly  add,  i 
fnnuatifin  olf  oxidic  acid,  and  if  the  action  Iw  continued  long  enotj 
dJHapiK^arK  pomplelely,  hvln^  c<>nvortcd  hito  w«l*)r  and  caHx>riic  and. 
(Schonbi-m,  J.  pr.  Cfiem,H],  12).  —  *|,  Arpieons  tannic  acid,   ihrtiu 
wliicb  oionvitil  atr  in  jMiBSod,  absuri^  JL  jpnckly  and  roinph'tely,  1.m.%x>o 
dark  brawn-red,  tlien  afcaiti  lij^hter,   and  funns  o\ahr  arid   and  n  sul 
KlaTKMr  wliich  reduccH  cupric  oxide,  tticsc  prixhicUi  U-iajf  dt.'com 
by  Iht*  fnjliiiT  actioj]  i)f  tlie  *Wim\  ho  (hat  the  liquid  iiltiinaUdy  i 
but   hltlc   remdne  when    cvuTM>riiif*d.    (tiuriip-liesuTU'Z,    Anu/ J'ktt 
110,    lii*j).     When   a  vury  dilntf   aqncoiis  seibitjon  of  tatiiiit:  arr'l 
cxjnscd  to  thy  rtcV^  it  becomes  turbid,  l*rom  sepanUioa  of  i^rcy 
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Bne  gallic  acid;  oxygon  Jh  abeorbod  at  the  same  time,  and  uu  c(iual 
Vftlumo  of  carbonic  acid  ia  pmduced,  (Peluuzc)  AqueouR  taunic  rtdd, 
cvapcirateci  wlih  aid  of  lieat  b  ojhmj  vesstsls,  loaves  a  browii  nou-trauB- 
lucent  mass,  which,  when  troated  with  water,  Itiavew  a  (lark-Urowu 
rpsiduc,  a  further  quantity  of  wliich  is  obtainod  by  repeated  evaporation 
and  le-Brtbition  (Berzelius),  This  reisidue  is  tbe  oxiditied  tannic  acid 
■of  Iho  older  cbt^mistB.  —  PtroMc  of  ht/firngen  and  nxygonatcd  oil  of 
Hurpi'utino  do  not  produce  any  prrrcptiblii  alteration  in  tanTiic  acid, 
[ttchonbt'in*) 

fi,  Aquronft  tannto  acid  dissolves  fincdy  divided  wdmfi.  (Debauque, 
£r.  Arch.  G8,  UU  ;  Phinn.  VkttdJ.  1,  27S),  Wlioii  7  plB,  tannio 
are  triturated  with  1  pt.  iotline  and  a(JO  pts.  water,  a  turbid  liquid  is 
need,  which  does  not  give  any  iiKticaliou  of  tlio  presence  of  iodine 
en  tested  with  starcii ;  it  deposits  black-brown  cvystalB  free  from 
iudino,  amounting  to  ^tii  of  the  tannic  acid  utit^d^  and  resembling  tannic 
ftciii  in  their  behaviour  to  p^eiatln-Bohitioii  and  alkaloids.  The  iodated 
solution  is  red-brrnvn,  Rtrongly  add ;  does  nut  colour  the  skin  ;  g-ives 
A  black  precijntato  with  sohition  of  prelatla,  albnniin  and  alkaloidsr  It 
flissnlvcB  a  quantity  of  iodine  equal  in  weight  t^i  the  tannic  acid 
employed.  On  mixing"  it  with  limct  taruiie  add  is  precipitated,  the 
whoh?  ru-  noai'ly  the  wlmle  of  tiic  iodiou  romainiii^  in  Holntioii  aa  iodide 
Cif  cjiltMum.  Sngnr  of  lead  added  to  tlie  solution,  (brows  down  iodide, 
und  then  tannate  of  lead.  The  solution  docs  not  yield  either  iodine  or 
liydriiniic  &q\^  by  distillation,  and  when  evaporated,  jj^ives  off  only  a 
mnall  quantity  of  iudine-vapour  aa  the  mass  becomes  dry  ;  neiilior  ejin 
iodine  Ixi  detected  by  starch  in  iho  rcBiduc  of  the  diatillation.  (Socquet 
&  Giiillennoud*) — (>.  Aqueous  iWic  acid  eliminates  from  tunnic  acid, 
even  in  the  cold,  carbonic  acid  mixed  with  a  Rmall  quantity  of  carbonic 
oxide.  (Millnri,  Compt.rfn^L\*^^'Zl'I.)  lofhte  of  potnsh  producea  a  daik, 
and  on  beiituijj^^  ^  ncnrly  ijljiek  colorntion  ;  aleolml  does  not  produce  any 
predpitnte  in  the  njixlnre.  (Simon,  //epert.  CJ}^  if(J.K>  — 7.  Bromifie  nets 
violently  on  tamiate  of  t.M>ta:*li»  aiul  forms  a  brown  reain.  (Cah^mrtij 
N*  Ann.  Vhinu  Pfit/n.  UK  51)7.)  —  H,  By  muall  quiiutitioi*  of  chhrinsj 
aqnennH  tannic  r^^d  i^  clouded,  coloured  brown,  and  altered  a«  by 
cvapitratioii  m  contact  with  the  air;  a  larger  quantity  of  cbJorino 
deoompoBOH  it  completely  (Bcr:2ebu&),  —  Chlorate  of  poiaeh  auu'coly 
exerts  any  actbn  u|x>n  it  (Simon). 

9.  Oil  of  vitriol  dissolves  g'alhi-taiinic  acid  with  lomOD-yoUow  or 
brown-yellow  coh>ur,  beconieti  purple-ied,  and  frivcs  off  sulphurout^ 
acid  when  moderately  heated,  and  at  a  atroof^er  heati  bocomefi  pitciw 
Mack  and  forms  huuiic  acid  (Wackenroder),  —  By  boiling-,  or  by  cun* 
tinned  diprcRtion  at  a  moderate  heat  with  diinia  sulphuric  add,  tannio 
acid  m  resiilved  into  gallic  adrl  (Liebig^)  and  dextrn-^lueoae  (8trccker, 
flecfHtgfl  S4i>.  Small  quunllties  of  ellagic  acid  and  Immoua  i^abstancea 
are  likewise  formed,  probably  as  seeoudary  products*  (Hti^ecker.) 
Acetic  acid  is  not  prodm^ed  in  tliia  reaction  (Licbi^), 

Liebi^  and  Staa  long  ago  supposed  (Ann,  Pharm,  30,  205)  tliat  a 
r-arbo-liyflriilc  is  formed  in  this  docompoBition,  in  addition  to  gallio 
add.  —  loo  plH.  tannic  add  y\v\<\'l'I  ptn,  ^Hiieoae  (Slrfn?ker),  at  raosit 
«7'4  ptH.  gallic  add  (Wetlnjrill),  as  inudi  as  'J5  p(s,  pdlicacid,  to;i'ethcr 
with  other  |iroibict(=;  of  di^corripctsilioii,  the  veiglit  ol"  all  tliese  proihirLs 
taken  together  being  equal  to  ihuL  of  the  taimicacid  emjiloycd  (Kjn'pj. 
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By  the  uae  of  properly  diluted  pclplnine  (ar  kjrAscUmc)  mod,  ted^ 
thf*  whnio  rvf  the  tannic  acid  may  be  obtMHBd  ra  the  focm  of  pArn 
(St^nhrtiifM'),  Accor^njT  ti>  SttrckcrV  cqwlinn,  100  pu.  taaadr  idil 
hliauld  yi^id  h2'^  pt^.  gaUic  aiid  aiid  39~1  ptB.g4oGnse  (aKite  Ac  omh 

witb  hftlrochloric  arad), 

Hkc  cr3'$taUiHatioii  nf  the  nffic  aod  U  co>aip«ntiT^T  rafnd  xid 
abundant,  vrhcEt  gaD-ntit  poiraer  in  moistcnrd  -witb  .diiiite  sdftek 
acid  and  exposed  to  Htuishinc,  tufts  o(  cryattmiB  tfacn  ■meariair  M  lli 
emfnce  in  ^  few  hours  and  adcfitioDAi  qnuitities  brnfr  oblMwrf  I7 
repeatedly  moistoning  the  powder  with  aod  aad  tben  dryfak^  it.  tVvr 
tannic  &ci4  thuA  tn^atf^l  likewisi^  yidds  wrbhc  ciTStak  of  gaUfe  aol 
(Horaley,  J.pr,  rUrtn.  12,  192). 

Tannic  arid  iH^iled  with  an  iosofficicnt  qoantHy  of  Abrtv  •ii^Ai«3& 
(or  hydrr>cblonc)  n4:i<U  forms  a  niit-briwn  hamoas  colwtaiioev  dfia* 
hf5f\^*9,tnfi4tr,tiinnic  w-hI^  which  »  tastekss,  reddettff  Gtnmft,  is  tmMk 
in  ciiid,  >ip:irirj}.r)y  soluble  in  hot  water,  \mt  diMAolTPs  in  alooliol  oada 
aOcaliB ;  the  animoniacal  solntion  forms dark-c3aloanHl  pnsdpuatea  wik 
mctalUc  f^lts  (St^^nliouK*-). 

When  tannic  acid  is  Iwiiled  with  aqi^eoos  hftirochimie  mad  n«ti4 
contact  with  the  air,  ellagic  acid  and  sugar  miv  almost  always  obtw^ 
their  quantitiea  however  not  beano^  any  definite  pfx>purtioci  \s»  mm 
another  (Rochleder  k  KAwalier).  When  aquftiitie  lannTr  .li-id  wi*  pfH 
cimtated  by  hydrochloric  acid  tu  the  amount  oi  rj,  and  Utf 

0ohitioo  decanted  from  the  precipitate  agnin  prec., ,:„;..;  la  tJjettM 
raaa&er  to  the  amount  of  one-hal^  xhe  solution  <J«Gaated  frontlp 
lABt  precipitate,  and  treated  with  liydruchioric  acid,  deposited  the  ml 
of  the  galik;  acid  in  pure  whiti^  flocks.  On  diaaoKnn^  tbeM  in  witffr 
and  boiling'  with  hydrochloric  acid  in  an  ntinosj>h":  \rbooic«64 

the  liquid  became  yellowisli  at  the  boiling  bi'at^ —  i  'arker  after 

fonr  hour^ — and  depomrcnl  ellagicadd.  The  soluti<^in  K'II  toooolintk 
atmosphere  <rf  carbonic  acid,  and  pe|>anited  after  t\  boon  frovthc 
ellagic  acid,  then  evaporateil  down  to  one-half  iu  vacuo  orcr  oilif 
vitri^>l  and  Htickj>4  ftf  potA&h,  ^fylidified  tu  crystals  of  giilHr  acid,  aalte 
other  half  tjeutcd  as  drscrib<'d  at  page  340  (tf   tf  rrwj,  yieM 

crystals  of  glncone.     In  this  luanner.  tannic  acid  c-  ;  :  ^^69  f^e 

carbon,  3'74  hydrogen,  and  35'**)7  oxy^n*  yieldrtl  *i;»*t  pwccncv 
actd  and  9-49  p.  c.  eiigar  €''*I1^H)";  but  tannic  acid  with  a  diffffiol 
amount  nf  carbim,  yielded  other  riuantities  of  the  two  siih»taaen  («• 
pag'c  15G).  Hence  tannic  acid,  even  ^)ion  fr\*<?d  ilb  ct>mpiete1yasp>^ 
Bible  fmni  odmixed  etiapnc  an<t  gallic  acid,  genrnUty  c<:»ntatn#  a  ocb- 
pou rid  which  yieldfl  ellagic  actd* — a  second  which  yields  gallic  aoi 
(these  two  aci^ls  nut  tK-ing'  f«nmed  otje  from  the  utljcrX  atS  pettoi 
ftfBo  sngur, — *^r  jMtfirtiMy  a  third  from  wliieh  the  fluer'»r  i«  pfv»di>oedrii 
is  ;x)»Bible  Indeed,  by  the  method  priTeii  »t  p»):>>  -t^t),  to  obtaia  ati^ 
jiic  add  free  from  the  crunpdund  v*hich  yield**  ellngrc  acid^  bat  ii0ll> 
free  it  from  the  seef)nd  body  which  yields  ^hicoHe  in  1  he  de«iaipuittiM» 
iilfhonrrh  the  quantity  of  sii^ar  may  l»e  redoced  a»  1-"  -^  «  — «  ceit 
Th''  mv  ntefct  qn?jntity  of  fni«"ar  obtained  ajiionnte*!  •■  i\6 

;^'id.      A  tannic  itcid  having'  the  iv)uqKif;j|iori  ^-»i«^^^^ 

7'27  p.  t\  eUagic  acid,  and  'd'D6  p.  c.   mi  ^'Ic^^^^l 

:),    llenco  Kochlctler  ic   Kawalier   regu-d   luiiiuL-  add^^^^ 

(vee  aJ60  the  etatetnenta  uf  Kiiop  and  itoliiqtict)^ 

jNVitnc  acid  doea  not  precipitate  aqueous  tannic  acid,  or 
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difficulty  only,  but  colours  it  y*_*Uti w,  tliuii  red,  and  decnmposea  it  quicklj, 
^■witb  formation  of  oxalEc  add  (Stonhousc). —  11.  WTica  aqueous  tan- 
'Xiic  acid  is  mixed  with  aqueous  onmic  ttcid  of  the  strength  of  3  per  cent, 
liiiii  iiKiUorooB,  dcqi-lvbit,^  liquid  is  formed,  transparent  only  in  thin  filniB, 
[And  leaving-  ua  evaporation  a  Idack-bluo,   amorplionSj  inj^oinblc    layer. 

On  diasolvin^  this  I'csidnc  in  aqueous  dsmic  acid,  oamic  oxide  ia 
^eepairatod,  the  reaction  bi'ing-  accoleratud  by  beat,  and  tbo  red-brown 

"Itrftte  obtained  after  heating'  the  bquid  with  ammonia,  yields  by 
"cvapr>ration  bcown  ciyatalliiie  needles  and  si  huuioas  sjubstance*     The 

needles  contain  oxallu  acid  and  an  acid  very  much  like  suberio  acid 

(Buttlerow,  J.p\  Chem,  5G,  207)* 

12*  Tannic  a<;id  boilud  witli  exeesfl  of  weak  ^'t"^<wA-%  yields  galHc 
acid  (Licbig^,  xii,  398).  The  snlutioii  Hcj^arated  from  the  gallic  ticid 
does  not  contain  acetic  acid.  By  prolanyed  hoiling,  the  gallic  aeid  ih  i-e* 
«o1ved  into  carbonic  and  pyrogallie  awdri  ([jiebig)*  In  contact  with 
jtheairit  changeti,  asdeacnbedut  pHg-e-tOl,  vol  xii.  With  cold  p>tasii- 
le.y  in  contact  with  the  air,  itfoiniH  tatnittxylic  acid  {xii  i  437,  Biichner). 
Aquooua  tannic  a(id  agitated  witb  Hoda-ley  and  oxygen,  becomes 
transparent  and  brownish  yellnw  when  supersaturated  witb  dilute 
siilphuric  add,  and  yielda  peroxide  of  hydrogen  to  ether  (Schoabein, 
J.^n.  Chttm,  yl,  12). 

When  tannic  acid  ifl  treated  witb  alkatk  m  a  enrrent  of  liydroe^on, 
L^lUc  acid  and  a  ^um  C^*J:1"0^'  are  prodwced  (Rncbleder  &  KiuvtUier, 
Wien,  Abid.  li^r,  22,  558).  — 13<  Tannic  acid  bailud  witli  JnjdtHtte  of 
'inirr/tfi,  ylMti  gallic  acid  and  placate  of  baryta  {Rocbledur  &  Kuwalicr). 
Barytu-  or  Hme-water  in  exceas  quickly  colours  tannic  acid  green,  blue, 
red  anil  yellowish  brown  ;  acids  decolonae  the  Bolution  (^Vaekenroder). 

14.  AV^hen  tannic  ticid  is  boiled  for  several  houi*s  witb  an  »*qual 
weight  uf  mo/tositipfuFs  of  soda  or  potash  and  12  pts.  of  water,  or  whun 
the  Wution  i^  evaponitod  till  it  froths  up  in  viscid  bladders,  a  quantity 
of  anhydrouti  gallic  acid  is  obtauied  equal  tu  75^-79  p^  c,  and  5  or  G  per 
cent,  of  a  second  body,  which  contains  au  equal  number  uf  atoms  of  car- 

•  bon,  hydro^a'u  und  oxyji^en,  but  iw  not  titt^av  (Knojj).  Knop  likewlt-e 
fonud  Kiiiall  ijiiantitie;*  of  ella^ic  acul,  whifli  perhaps  wan  previously 
contained  in  the  iuunio  acid.  On  cvap*>ratint^  to  complete  drynosH  with 
Hulpliite  of  H<jda,  and  riidi^solviny'  in  the  sniidlest  jN>«8il>le  quantity  of 
boiling'  water,  ellag-ate  of  soda  remains  beliindj  together  with  a  j^ix'cn  fat 
contauiL*d  in  the  tannic  acid  ;  after  this  has  been  removed  by  filtration,  a 
quantity  of  alcohol  about  equal  to  8  or  IQ  times  the  weig^ht  of  tljc  tannic 
acid  used  is  to  be  addi-J.  By  this  means  a  red-brown sy nip  is  precipitated, 
■while  sulphite  and  gallate  of  ammonia  remain  dissolved  and  crystal- 
lise from  the  decanted  liquid.  The  reti-brown  wyrupcontniiis  sulphite 
of  Hodii  in   combination  witfi  a  dark  Itrowii  substance,  which  acquires 

ka  crimson  cnlom'  with  oi!  of  vitriol,  and  forms  a  compound  witb  oxalate 
of  soda,  which  ciystallisos  in  needles,  but  cannot  bo  obtutnud  t>f 
constant  cooipoaitjou.  The  synip  ditjsolvcw  in  water  and  in  alcohol, 
!es8  easily  in  absolute  alcohob  and  imt  at  all  in  ether  (Kiiop,  Cfieia^ 
Centr,  1857,  370),  — 15.  Tuuuic  acid  boiled  with  aqueon-*  sHfphift  of 
mmmnia  yields  cryslaUinc  gallamic  acid  {jlji,  435)  and  au  amorjjlitms 
^substance  which  remains  in  the  mother-liquor.     WHen  the  lflit«r  i*  dei^oxn- 

^B|ito4cJ  witli  bichlonde  of  lin,  ninmonia  (not  liyilrilMmlne,  \\\,  -ISAJ  Miiil    Knop's  furuier 
^^pti raff oUic acid  aw  oljuincil,  wliioli  Utii*r  Kno\*  iif>w  regtinta  aa  a  iiiiin^ur*'  of  jallioj 
arid  wkli  A  cttfbfibydratc  ond  M  ater  CHirO^,C^H''0\4HO.  M 
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16.  Chromic  acid^  iicatud  witli  uquuuuH  gallic  acid,  i]fucU^  <UafiM 
poses  it,  with  evulutimi  of  carbonic  add  (Huiicfold,  J.pr,  C&<m.l&Ml\. 
Bichrornate  of  pfttusli  produo^'fi  a  ycll^nv-brown  i^rvcifiitatr,  »Wi 
(|uickly  tuniR l>luck  {\V^iu'.keurndfr).  —  1 7.  Peroj^dr.  r^f  manmmi^SttHiaA 
with  uqucoufj  tiiiinio  ackl,  Avith  or  without  tiiitfiluinc  ado,  dMOOpoas 
il,  -with  evolution  of  carliouic  aciti  and  fnruialiuii  of  l*rown  cxtiictii^ 
umtter.  Nu  galUr  acjJ  ik  prodiicud  in  this  rc^acUou  (HtLDefeld).  Bj 
jtenmingauitte  of  pitta.ffi^  aqiicoiis  taiiuio  AoJd  iH  fapidiy  oiidised.  Im 
tiolutiorij  if  concontraUjd,  giving  i>£f  cai'Loaic  acid.  In  Uiis  rMCtm  t 
body  of  uiidolcmiiued  cMjuBtitutum  is  produced,  boeidcs  ouUyuk  adJ 
and  water  (Mouier).  One  railligniujnie  of  tamiic  acid  di-s.  Ivi 
litre  of  water,  is  sufKcient  to  docolonsc  the  acid  sol' 
niaugaiiatc  (Mouief)*  Wlien  permatijj'auate  of  jKjtJi' 
utrongly  acid  Holutiun  of  taunjc  add,  llio  cijlaur  of  Iti 
di»ftpj>earfl  tjuickly  at  first  (tlie  liquid  l>ecaniiu^  }< 
rolciurlcBfi),  uinrc  nlowly  if  a  portion  of  tbo  t^iuriic  » 
composted,  «o  that  tlic  iuHtaiit  at  whidi  tlie  laftt  pi>iiK'ti  ■ 
acid  diaappDurs  cannot  be  iX'tiogriiiBttd  with  uertaiutv.  10<' 
acid  tiiko  up  about  00  pts.  oxyg-oti  from  Iho  |ioniuilig»i 
Tit  firm  tthoth^  2  AiUL  BrumiBc!].  G27). 

18.  Tanujc    acid    reduces   firm   sohttiotis    jiartjully    %l 
totaporaturc'S,  completely  at  the  K'ihng   Ueatj    Uy  fcrroua   solatiM*. 

(WaukcMirodcr,  vid.  inf.) — 19.  Prom  vupric  ^alifi^  \i  tv^m-m  ciqva* 
oxide;  U*i>m  mercui-ic  <:h}oruh^  mcrcurous  chluride;  fr-""  ^.  l..*ir*,.  */ 
mei'i^xtrims  or  meratrk  oxitk^  it  gradually  thmwa  dowu  u 
(Wackeuroder.)  Carbohnte  o/*  jiVt'ci' is  reduced  by  tuatiM 
the  cold.  (Sdiiff,  Ann.  Phantu  1C»0,  65.) 

20,  Atiucous  tauido  :arid  wbidi  reinahis  uualtered  wlii*ii  tu\t  i*. 
to  tlio  air,  decompoBCB,  withovulution  of  carlxmic  ;iofd  ritid  f-ituftdrti 
gaHic  acid,  if  it  rcuiaiua  in  t'ontnct  witli  the  nit 
the  gall-iuit^,  thtn"<.^forc,  in  iufusiftn  of  guile,  and  ■ 
inoislciit^d  with  water,  (Uohiouot,  Polnuzc.)     I 
the  sonic  time.  (Erdiiiaiin,  Mnldor,)    Thofon....: 
commoidy  takeii  place,  haeiio  inflneucc  on  the  trao- 
Icrj  J^epert.  53,  401*)     Tlio  dfic<mi|KiBitior(  takea  }■]... 
vessels  (Nescnbcck,  A^.  Br.  Arch,  iJl,  V2\i\  and  motx*  <|ii 
tion  as  the  sohilioti  f»f  tannic  add  ia  more  dtliitf.  (K 
traueformation  is  to  l^e  regarded  \iA  a  fenucutjitioii  prcK- 
it  in  Ktopped  or  rc'tartlodby  anti9ei)tic  Bubstancc- 
vinegar,  croosote,  tnorcnric  oxidt-,  and  corrttsiv**  > 
gaKoiutB freed  froai  tannio  acid  l»y  ethur,  exeilo  vint-u- 
snhitiim  i>f  Hngi\r.    (Lar^'oqtU'.)     The  jK-o1ajie  of  tlio 
ferment  which  excites  the  gallic  acid  ferineiitati 
conversion  of  the  pect«*scint<ipoetin.     The  \» 

culpable  tif  conveitnig  the  |x.'ctin  of  fnittH  into  pccLio  ;4^id  ;  aud  ucUh 
fruru  tnrnijw  can  excite  the  gaUic  acid  feiTncutatiou,  Tnnrif  nrMftr- 
pari'd  with  ellicr,  but  jujt  purified,  etiti  coataius  suffix 
give  rifie  to  defE>nipoHilioii  when  dissolved  in  wnJf^-r.  \ 
vegetable,  tir  animal  a^bumm»  and  Irgiunin.  retanl,  rather  tban  j«tv 
motf,  the  gallic  acid  fermeJitution.  (Kohiqnet.)  In  thr  nn-iani6^ 
of  gallic  lu'id  hy  melhnd  5|  puge  ;191I,  vol.  xii, 

JormatioM  nf  idctijiftl,  -^  Tanoafr*  «if  (punine,  wii  .  ±^rj. 

IH  convertfd  by  rutitinucd  digvwtutn  with  water  into  »nlin  I     ^  >ll^^| 
tpiiiiine.   (Liidiur,    .V.  iirpvrt,  1,    111;    PhavM,   Crnfr,    \^^,    ilVM 
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tte  of   Boda  dissolved  in  water,  together  with  bicarbonate  of 
Fa,  and  mixed  witli  t/easi^  forms  gullic  acid  aud  Immoua  subslanceB. 

CotiihinaiiOHs.  Tannic  acid  doea  not  become  moist  when  expo^d  to 
llio  air.  (Bcraeliua,)  It  in  Ij^'gruscopic,  and  cannot  l>c  deliydrati'd 
by  a  heat  ht*Iow  120".  (MiiJdi;r.)  After  dryings  hi  vucno,  it  dno« 
aot  lose  more  than  0-8  p.  c.  of  its  weight  at  l^o^,  nor  any  muri' 
till  it  bt'i^ine  to  decompoae,  (Strcckcr,)  Thtj  acid  drtud  at  thi^  he»t  uf 
the  watcr-balh,  gives  uff  at  loa'^  10  p,  c.  water  if  it-  has  bueii  ubtidnf?d 
from  ether,  12'85  p.  c.  if  it  has  been  obtnincd  from  wat<:;r  j^Uiu  water 
thus  givi.'n  off  la  frw;  hnin  euipyrcnnintic  odonr.  (Luboldt*) 

Tannic  acid  dlHaulvea  readily  in  water,  furniing  a  colourleas  fi*othing 
liquid . 

£p.  ^.  ofaqneouj  Tannic  auid  ut  1l>°,  accDriling  to  HsBimcr, 

Taniiic  aLcid 


per  cenC.  Sp.  gr. 

1    1'0040 

2   10080 

3 , , 1-0120 

4 l-OtfiO 

5 I'OiMO 


Tannic  aoiil 

per  cchU  Sp.  pr, 

6 M}242 

?    ^ „.„.  1"0283 

B  ...,..-„».,..........,....  l-ri32i» 

9 10307 

10 10109 


%.  Tannic  acid  in  abnnt  200  tiinea  les-s  difimhU  than  ehlorido  of 
^dium:  t)ic  diffusate  omtoijia  nnulteicd  tannic  acid  (Graham,  Chcm, 
5cHr.  J.  15,  250).     H. 

Tannic  aoid  ik  ifreeij>ttated  from  its  a(]rirrius  f?rilnti*m  by  wcvoral 
sails,  aa  by  Hal-snmntnijne,  eoumion  tiult,  sulphate  and  tteetatc  nf  polaah 
(nut  by  nitrt!  or  Glasiber'fl  aaksj  according  to  Streeker)^  by  siilfilitiric  and 
hydrochloric  acidy  (Bers^cliUH),  from  very  concentrated  si.»lution  by  phos- 
phoric^ rrxalic,  and  tartaric  afitls(WacKenrodor),  and  by  arflcuic  acid, 
(BetKcliua.)  WTicii  bnracic  acid  ip  diRsolved,  with  aid  of  heat,  in  aqncoua 
tannic  acid,  the  mass  solidifies  on  cunhu^  to  a  white  jelly,  which  dries  np 
to  a  bulky  snow-white  mass.  (Bci-xchuH.)  ThetJC  precipitatcH  were 
rcgfarded  by  Bei'zeliwa  as  componnds  of  tannic  acid  wuh  mineral  acids ; 
but  the  prcripitate  thrown  down  by  sulphuric  ticid  retains,  after 
preaflnrc,  only  a  Bmall  and  variable  quantity  of  anlphmic  acid  \  that 
produced  by  hydi'ochloric  acid  jj^Ivoh  off  all  its  hydrochloric  acid  in  vacuo 
liver  t^nifk-liine;  hence  the  piecipilateseau  be  regarded *)iilv  as  mixinres 
nf  tatmie  add  with  niincriiF  acidwj  pniduucd  iKieauso  tannic  acid  in  lose 
polublo  in  aeidnlated  than  in  pnrc  water,  (Streckor.) 

Gallo-tanuic  acid  expels  carbonic  acid  I'roin  \Xn  tWillH;  it  precipitates 
inost  nu'tallic  Hiiltt^,  and  unitofi  wit!i  the  oiidea,  Uninxn^  Ihc  ijttlhttnt- 
iuths.  The  ueid  U  hrhfiAic^  itt9  itaHntf  {tctba^c  or  ta-mct>flUv)  siilta  baWn^ 
the  formula  (.■"UL"M''0"  (Strccker);  but  it  1ikcwi**c  f-aniH  acUl  andirfs/V; 
Milta.  The  Halts  quickly  change  hi  contact  with  the  air,  and  arc  difficult 
to  obtain  pure. 

TttiuitUi  (if  AmiHoniit.  —  Tannic  acid  nbsorba  ammonin-j<aB  winch  ict 
])aBHed  over  it,  forming  a  compound  corresponding  to  the  fumiula 
(jrt^lioQM  4Xli',  which  turns  brown  at  100"  C,  giving  off  water  and 
ammonia.  (Mulder^)  —  ^y  nearly  neutralihinj^  aqueous  tannic  acid 
with  ammonia*  a  yellowish  red  hquid  ia  obtained,  which  turns  ;;Tcen  in 
ecmtact  with  the  air>  and  is  coloured  dark  red  by  excess  of  ammoultt. 
(Hueluu-r.) 
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Caibouat*  of  Mimuonia  ftdded  to  aqueous  tauujc  and  throws 

white  precipiute,  wfiich   cbangiew    to    a   white   powder  in 

erzeUu^^)     An  excess  of  carbonate  of  animoiiia  carnstt  Uie  «i 

ectpitate  produced  at  first  to  dkappc&r  iiuznediately,  aud  tLebftti 

Iter  BUn^ng   for   some   time,   acquires    a   red-brown  coloio,  t^ 

^poeitd  light   white   flocks.    (Biichnor.)  —  Ammons^pu    intfai  tt 

kturatioa  into  a  eolation  of  tannic  acid  in   abaolate  Boohol,  thiwi 

white  fiocks,  or  if  the  solution  is  very  strong,  a  white  n»in,vtiKi 

friable  when  repeatcOly  treated  with  abeoluUi  aki*hol    Thi 

^dried  between  fil  tiling  paper  afid  then  ovcruil*^  vKrini,  (nu 

m  iwik  hftviDg  a  faint  hntwn  tint,  and  very  i>f)Jtiblc  in  water.  (Biichort.} 
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TaumiK  «//VtaA.    a.  i^i^^miey^  The  salt  A  forma,  with  a  «ttA 
^quftEktitr  of  puta«k-lcy,  a  yellow  «iolnti*iu,  which  has  an  aatringnti  I : 
very  alkaline  taste,  mnd  leavi'S,  wlirn  eraj>oratoil^  a  yeDow-l'r  w- 
i^^nmt  extract  Boinble  hi  %rati'r.  —  The-   odditioD   of   a  bisv 


ktiiy  of 


polasli 


dcC<>tn|)usition    during     the    ivannrtR^t 


K  Tmimicf — Fhjfu  a  not  too  (fiiate  aquooiis  *^fiiffir  f»!  uix* 

cftnstic  potash,  motkocarl^mnte,  and  bitarliQiM4«*  /^f  rw^t«.^i.  f.  •  . 

i  A  white  [vwder,  whieh,  after  wnsliin^  and  |m 
t  wltitc  earthy  mass^  p^miaueiit  iu  tlie  air.     This  «^L. 
ill  a  ssuall  quantity  of  boiling'  watex^  6e)jiiratea  ou  i  > ' 
iif  awhile  ^.muiar  maas^  whioL  Wavt^s   the  8nnt-    .   i, 
«m  Unii^  left  to  diy  spoatane<iu«tly.     It  dissiilv^  ^ 
itf  waivr,  fonukie  aiketttnd  ^\  : -'^    ^  liich  has  au  uoLiaii^ 
S4<ltdtlit^  to  a  ii!%  when  ol«.  I    It  dia£4klvcci  iji  ^ 

tuiiuii^  add,  and  ?epar»tci?  nr»;iiiin. .  i  •  a  cooling,     in  alcohuJ  it  tt  uiaiy 
or  quite  ilfcsoluble.  (B^^r^  lin:*.) 

c.  5i*«w^  — AkvhtJiciiGliLsii  is  added  to  nt<xk*rately  dtlau- Ji>- 
hulu'  lannio  acid  till  red  veins  fi»rni  oa  the  surfact\  —  Wliite  crriitallw 
(l<Hk:s  I'ontiiii^  when  dry  an  earthy  ma&s^  aalable  with  ^ovcniah  oolotf 
iu  wiitor,  ptvrtV  predpttable.  The  aqueous  i»oliitIo(u  wfa«^  eFaponlM 
U-u\»'H  a  brt^m  sinewy  QMSS.  (Biichner.) 
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Tafinats  of  Sodaf — WhenaquGons  tannic  acidj  neutralised  as  nearly 
possible  with  eoda-ley^  i-"^  left  to  evaporate  ficely,  there  romttius  ^ 
fnish  grey-yeUaw  Bcuii-crystivlline  niaaa,  with  dmtiiict  yellow  cry- 
retalliiie  luminie  on  ha  ed^'-ea.  A  small  qxmntity  of  co(d  water  dissoh-ot^ 
Ci  portion  of  thU  siibatAiJCO,  leaving-  :i  fealt  similar  to  the  |}otaBh-aa.lt  6, 
■which,  if  dissolved  in  boiling'  -wator,  aeparates  as  a  neutral  white 
powder  on  cooling.  The  ci-yfltalhiie  salt,  which  diflaolvea  in  cold  water, 
fis  insoluble  ha  alcohol,  and  melts  thcjreiu  when  heated.  It  has  a  slight 
tBJkaline  roactioo,  and  doca  not  precipitate  a  solution  of  jirelatin,  even 
tftftt'i'  addition  of  acid.  (Berzeliua.)  A  concoiitratod  aqueous  solution 
'of  tannic  acid  behaves  with  cauHtic  soda  or  its  carbonate*  in  the  same 
manner  as  with  potash.  When  mixed  with  excetjH  of  carb-jnute  ol 
BodAt  it  fomifl  a  yellowish  sohition,  which  tnnis  green  in  contact  with 
the  air,  and  dejxij^ite  a  small  quantity  of  ycUow-grcen  crystalUnc  prc- 

»Ctpitate.  (Blichuer.) 
With  5  aL  Base  to  2  af,  AcitL  —  Precipitated  by  alcohohc  Boda-lcy 
from  a  cooled  moderately   dilute   alcoholic   solution   of   tannic  acid^J 
From  warm  or  too  concentrated  solutions,  ft  reain  ii  precipitiLted.      The  precipitate, 

■when  diU"*l  over  the  watcr-bat!i,  forniH  a  faintly  yellow,  earthy,  friable 
mass.  AVith  a  small  quantity  of  water,  it  coagulates  to  u  giimmy 
mass,  and  with  a  much  larger  quantity  it  forms  a  clear  brown  Bolutiou, 
■which  becomes  milky  as  it  cools.  The  concentrated  a<^|Ucous  soluti^m 
evaporated  over  oil  of  vitriol  leaves  a  brown  film  and  latniniu. 
(BuchntT.) 

a/ 100*,  mnn, 

108  C  649 46-59  46'i7 

44  Ii , 44     3i6  3-26 

Oi  O ^.,^^„.»     C44     39- 11  39*60 

&  NdO Ifi5     IM4  10-57 


2C«H^O",5NaO    ....  1391     10000     10000 

So  ■ccordiug  to  Streekcr;  BUdiner  gave  die  fondalt  SCi"H^t'»4NaO-HO. 

TunnaU  of  Bavifta. — a.  Baryta-water  added  to  aqueous  tannic  aa( 
throws  down  a  basic  salt.  (Berzeliiis.)    The  precipitate  disaolvee  in 
aqueous  tannic  acid,  not  in  excess  of  baryta-water ;  it  turns  ^een 
when  left  to  stand,  or  when  washed  in  contact  with  the  air;  also  if  it 
has  been  precipitated  with  baiyta-water,  not  in  exce&s. 

b*  If  carl>ouatc  of  baryta  be  added  to  aqueous  tannic  acid  aa 
long  afl  effervescence  takes  place,  the  liquid  then  filtered,  and  the 
filtrate  concentrated,  only  small  quantities  of  flockRi  8eparatc  on 
cooliuff  \  but  alcohol  added  to  the  brown  eoluUon,  throws  down  a 
white  Tight  powder,  which,  after  washing  with  alcohol,  turns  brown  on 
drying. 

t*.  From  warm  aqueous  eolutions  of  alkaline  tannates,  chlonde  of 
barium  throws  down  a  white  precipitate,  sparingly  soluble  in  cold 
water,  more  Hotuble  In  boibug  water.  (BerzeUus.)  The  lig-ht  fioccu- 
lent  precipitate  aaHuraes  a  very  faint  reddish  colour  when  washed,  and, 
after  drying  at  Hlf)*,  contains  39-7  p.  c.  C,  %'%  H,,  36-8  0.,  and  20-7 
BaO.  (BiJchner.)  Bucbnergi%*eH  the  formula  4C"H»0",3BaO:  Strecker 
regards  the  salt  as  a  mixture  of  terbasic  {C"H"0",  3BaO),  and  bibasio 
salt  (C"H«0«,2BaO.>. 

Strontia  reactd  with  tannic  acid  like  baryta.  (Bcrzelios.) 
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Ttmn&ie  of  X^n^.^MUk  of  lime;  added  in  exc^s  to  ftqneov 

ftcid,  precipitates   it  completely  its  msotnble    btisic   salt.    ^ 
Chloride  of  caldum  solutioTi  does  not  precipitate  nqticotts  tannic 
(Wackcnroder),  but  from  the  acid  nearly  aeutrali?4vl  witii  anuDoab,  it 

throwft  down    the   neutral   sal t»  which    redisaolves    *? -   ~-. 

(Berzehus.)    The  precipitate  quickly  turns  blaish-gTf 

the  wMte  precipitate  throvm  down  from  Exed  alkaiaiL-  lauauie?  a 

almost  wholly  &?liible  in  water,  and  dJ^olres  readilv  in  aeetic  tiL 

(Wackenroder.) 

Tannate  of  Magmaifu  —  Hydrate  of  magrnesia  and  oiaffimi'd  oAv 

colom-ed  yellow  by  aqiie4>u&  tannic  acid*  and  tliniw  down  neiarljill 
Uinnic  acid  forming  a  basic  compound.  (Berselius,  Kr.  MUllor.) 

Tannatc  of  Alumina. — Hydrate  of  alomina,  shaken  up  wJfh  ;*#]->. 
tannic  acid  i|nicklT  unites  with  it^   forming   an    insoluhli 
(PeloTixe)  which  diaaotvos  in   cicess  of  tajinic   acid.    (IJ.:,   . 
Qhtema  and  ^ttria  react  like  alununa. 

Tannate  of  Titanic  oiid^^  —  From    hydrochlorar  ■  laidc 

nentralised  fiiS  nearly  as  possible  with  ammonia,   .^  tannic 

throws   down   yellow-red    flw^ks-  (PfafF,}  ^  Fr(*ni     acid    Holntioiu 
titanic  acid,  infusion  of  g'alls  throws  down   at  first  a  l>Jx)wuish 
late,  quickly  changing-  to  pale  orange-red.  (R<)ec.) 

lufu^on  of  g^lk  colours  hydrate  of  ianfalic  arid  orangc^ytSkaSi 
preeipitates  the  taiitalic  acid  with   the  Bauie  colour   from  its  acid 
alkaline  solutions.     The  light  yellow  precipitate  di8ii)^»U'<M  in 
(Roee)>  —  The  infusion   does   not  alter  flMci/uic   tvn^^fif^^    hrit 
added  to  the  mixture,   throw  down  a  thick,   choi  \  jn- 

cipitate*  —  Taimic  acid  colours  ttlkniin^  mofyhdatfiB  'i  x  »ad 

oa  addition  of  tiydnx;hloric  acid,  a  btiK>d-rod  precipitate  ta  fonncd*  wkk^ 
d!B8olvcs  in  a  lar^e  quantity  of  water.  (Kose.) 

With  mAa  of  vanadtc  oxide,  aquooua  taoiiio  aeid  frkrnia  »  bhiUhi^T 
mixture,  which,  when  left  to  stand  i^iii'  1-tck  prmiatalB; 

—  With  olkoline  vanadttts,  \uim\on  >  ^  »  j^VCB,  ttlB 

an  inky-black  colooring:  the  mixture  dilai*jd  wuh  »  Ur;^  qtmatitT  i# 
water,  forms  a  clear  dark-blue  liquid,  whicli  gTa<IunIly  turns  ktw  ii 
contact  with  the  air.  The  concDntrnted  mixture  mnj  be  utfed  MO 
ink^  but  chan^^es  in  contact  with  the  air,  the  blark-hlcte  ookNir  natf^ 
mto  gKKm»  Tlio  writing  is  durahl.?,  aud  wiibstands  the  arffaaw 
hydrncbloric  acid,  of  chlorine,  or  of  alkaliSf  but  ia  destrored  bysDooHiKi 
treatment  with  chlorine  and  alkabe(or  by  nitric  ackl ;  Kr.)  (Benctei 

Chromic  hifdrate  forms  with  aqueous  tannic  add 
pniiTidf  which  h  likewise   precipitated  on    mi^n<» 
tniinio  Hcid.  (Bei-zetius.)    Infusiou  of  g«llsd(N>  iicdbrvatf 

Bulu.    <Hode.)     Imuiic  oxide  behaTes   with   t>>  k^  ihiuwil 

oxide.    (Ikrzelius.)      lnfnt«inn    of   gnlb    thmwsi    down   «   nsd-brov* 
precipitate  fr(»m  neutml  imuiic  ealts.  (Itosw.)  —  The  iuf union 
dccompofte  either  oiwntfffl  or  arsenates.  (Kose^ 

Tannatf    of  Autimort^.  —  Aqueoua   tan^'  '      ' 

tartar-rmetlc  n  thick  white  precipitate,  i^^ 

dissolvcB  lu  Uio  water  and  is  nartlyciirri***!  Uui  fviufcraC 

the  liquid   milky.       The   wiiitc    gtlatinous,   .  ^\y 
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fcipttate  consists  of  3C'*ri'0",SbO*  (Pelotize),  or,  according  to 
Strecker's  formula  for  tannic  acid,  of  C'**JI"a'*,SbO*,2llO.  On  ihe  be- 
barioqr  gf  tuinic  *cJd  vith  Urtar-emetic;,  see  Beneliiiti  {Lehrh,  3  Aufl.  6,  22li^). 

Tdhtrmni-saita  are  precipitated  yellow  by  mfiision  of  galls, 

Ttmnate  of  Dkmuth.  Bismuth  salts  fonn  a  yellow  precipitate  with 
infusion  of  galls.  44  pta.  of  cry6talHai.?d  nitrate  of  bismutli  are 
deconifwacd  by  a  alight  excess  of  curboiiate  of  sodu,  and  thy  wr^shrd 
precipitate!  ia  mixed  with  20  pts,  tannic  acid.  The  compound  cnntaina 
53  !>.  c.  biBrnntli-oside  and  47  p-  c.  tannic  acid,  (Cap,  Phann.  Viertelj, 
8,  589.) 

Tfuinate  of  Zinc  — White  precipitate  thrown  drtwn  from  Kinc-aalts 
by  alkaliiie-fe«altH,  (Wackonroder.)  —  ITolm  (^,  Br,  Atxh,  lOG,  2G; 
J^harm.  ViertefJ.  11,  99)  mixes  tho  eolutiun  of  6  oz.  enljthate  of 
rino  iu  4  lbs.  water,  with  atntnotiia  not  in  excess^  as  long  as  a  pre- 
cipitate ia  thereby  produced  j  this  precipitate  is  collected,  washed,  and 
stirred  up  with  3^  oz.  tannic  acid  and  water;  and  the  mixture  ift 
heated  to  boiting,  drained  and  dried*  Yellowiah  white  powderi 
insoluble  in  waiter* 

Tannafe  of  Cadmium.  —  Hot  aqueoua  tannic  acid  throws  down  from 
cadmium-Halts  a  white  precipitate,  which  assumes  a  yellow-gi'ten 
colnur  when  dry,  becomes  anhydroufl  at  100^,  and  contmim  21'4r  p.  c- 
CdO,     Insoluble  in  water  and  in  alcohol  (Schiff.) 

Staftnoits  Tanntite.  —  Stannous  hydrate  takes  up  tannic  acid  from 
itB  atpicntie  sohilion  i  staauoua  ealts  are  precipitated  by  tannic  acid* 
(Berzelius.)  The  white  flocks  precipitated  from  aqueous  tannic  acid, 
dissolve  readily  tn  excesB  of  protochloridc  of  tin  ;  those  precipitated 
from  taimate  of  soda  are  but  very  slightly  eoluWe.  (Wackenroder.)  — 
St^fi'tic  htfflrate  decolorises  infuBion  of  galls  when  digeHted  with  it,  and 
appears  U*  take  up  a!l  tho  tannic  acid.  (Proust,  Dary.)  Infusion  of 
galls  precipitates  hydrochlorate  of  stannic  oxide.  (Wuttig.) 

Tanitate  of  Lead.  —  Tannic  acid  heated  with  excess  of  lead-oxide 
to  120"  — 140'^,  gives  off  from  4-1  to  4*4  p,  c,  water  (3  at.  =  4-4  p,  c.) 
(Strccker),  Fart  of  the  taimic  acid  is  apt  not  to  enter  into  combination 
with  tho  lead  oxido^  and  may  be  dissolved  out  of  the  dried  mmB  by 
water,  another  nortion  Is  altered  by  contact  with  the  air,  (Strecker.) 
JMuIdor  obtained  in  three  experiments,  from  2*5  to  S'O  p.  c.  loss  of 
water  j  in  one  expierirnent,  4,  and  in  another,  5'7  per  cent,  Hydi-ate 
of  lead  abfitracts  tannic  acid  from  its  aqueoua  solution  (Bericeliug), 
Conceutrat*^!  aqueous  tannic  acid  dissolves  ratlier  large  quantities  of 
hydrate  of  Icjid,  which  are  for  the  moat  part  precipitated  on  addition 
of  water.  (Hitter,) 

By  precijiitftting  aqueous  tannic  acid  with  neutral  acetate  of  lead, 
Baits  may  bo  formed  containing  quantities  of  lead-oxkle,  varying  from 
34'12  to  CA  p.  c. ;  among  them  are  three  definite  lead-salts,  the  rest 
bluing  mixtures  of  these  with  each  other,  (Stteckcr,)  Mulder  obtain f/d, 
under  differt^nt  circnm stances,  ,">  salts  which,  at  120",  contained  i,  2, ,%  4, 
aiul  5  at,  lead-oxide  to  1  at.  tannic  acid  (C'llK)"  according  to  ftluldcr). 
By  precipitating  tannic  acid  nr  tannate  of  p<:ttash  with  biiHic  acetate  of 
lead,  a  basic  flalt  ia  obtained,  whiclj  becomes  yellow-green  during 
washing.  (Berzelius.)  All  the  load-salts  are  yellow  when  recently 
precipitated,  cxoepting  the  neutral  (terbasic)  salt.  Their  organic  eub- 
I  ^^1 
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stance  exhibJU  at  120°,  the  cnmpnsition  ex" 
( ""Il^W  ;  it  does  not  t^ive  off  any  walcr,  x*  ;<!4  W 

heat,  but  the  salts  decompose  at  laiV^*  Tbey  ^.v  1^**^1^.*  i^  ^..^11,  jaJ 
during^  wa^ihing,  absorb  oiyiren  finm  the  air,  assuming  a  darker  colov 
from  the  surface  inwards*  (btrecker.) 

a,  TTi'f^  9  09*  10  <kf.  Lavt-oxidt, — When  aqnoaoa  taoDic  odd  tf 
poured  into  a  boiling  aqueouR  golution  of  neutral  acotalo  of  ImiI,  m 
that  this  salt  remains  in  excess,  tlic  filtrate    fortbcr   preci|xtal£d  W 

tannic  acid,  and  the  mi^tt^u-e  boiled  for  a  quarter  of  aa  h<MS  in  oc*- 
tact  with  a  large  quantity  of  free  acetic  acid,  a  yellowiah  pnwdcri* 
obtained, which  at  100 "^  becnmeswhitish  grev,  und  contatriH  :*0'24  [tr-0^ 
l-ll  H,,  and  63-0  to  G4-0D  p.  c.  PbO.  (Liebij?,  Ann.  Pkarm,  t$,  i^Wi 
Thifl,  according  to  Strecker,  ia  the  salt  C**II'»Ph»0",  GPbO  («lr.  »1I 
p,c,  c,  119  H.,  13*50  0.,  and  63  06  PbO).— The  predpatate  thrown  dawi 
from  exce&s  of  boiling  wug'ar  of  lead  by  diluti-  aqueous  tanoic  aod,  wIm 
coHected  after  a  few  minutes'  btiiiing'.  and  dried  in  v^cuo,  gawoffAt 
120^,  rs-t  p.  c,  water  (3  at*  water  =  1*5  p.  c.)  and  then  oan| 
fi4'7  p*  e.  lead-oxide,  corresponding  to  the  formula  t^H' 
When  dried  it  slowly  ab^rbs  carbonic  add  from  the  air.  {l 

/a  taeuo, 

H  C « 321    irfil 

S3  H, 22    1-26 

34  O 272     15-65 

10  PbO 1120      6V4S 


C**H^'Pb'a",7PbO  +  aaq.    ..,  1738 


10000 


I).   TT7//j  6  (ft,  Lead-oiride, — Luke-warm  aqueous  lanuic  acid  la 
cjpitaled   bv  exceas  of  neuti'al  acetate  of  lead,   aiid  the 
washed  with  boiling  water.    After  drying  in  vacuo,  it  austaina,  at  13 
a  loss  of  weight  amounting  to  2*2  ])er  cent.   (3  m*  wmsm  ^  r\  f- 

Strvcker). 


S4  C     „^..„ „ 

22  H    „.M« „».,„ 

34  O    „......„ „ 

6  PbO    G72 


...,     324     ,„ 25*11 

....     32   .«.„.,  in 

..,.     272     21*09 

..  64-09 


t**H^''PhH)",3PbO  +  3ftq 12&0     100*00 

C.  With  3  at.  Lead^oxide, — Wlieu  aqueous  tannic  acid  ia  pffcdfJI 
by  sugar  of  load,  a  white  precipitate  is  formed,  which  nmam 
darker  coloiu*  when  cx|>osed  to  the  air.  This  precipitate  trettc^ 
wit)]  boiling  water^  given  up  tannic  acid,  and  loav4>8  ueutrml  taiuvt* 
of  lead,  which  becomes  gummy  and  darker  coloured  in  oontact  wth 
ammrmia,  witliout  altering  it^  amount  of  o:ude  of  lead  (34-31 
After  deduction  of  the  oxide  of  lead,  itcontiiins  5r»>0  p.  c  C^ 
and  44'7I  0.  (BrrKi-lius)  and  couniate,  awording  to  Si 
C"Xl'*rbHJ»*  +  4U0.  The  precipitate  ihrown  down  by  neatral  aG«i 
or  nitrate  of  lea*l  from  excess  of  aqueout*  tannic  acid,  contain* 
120%  32  80  p.  c.  a,  2-81  H.,  and  33  79  to  ,'1427  Pl*0  (IVloturV 
Btreckflr  pytt  tfae  runnola  C**H>*Pb*0"-f  &  HO.,  which  miuir««  35W  b,  e.C<SW  ■- 

S4-a7  PbO,  uid  29-630.— The  tcHbasic  salt  may  be  inrpared  by  addhtf* 
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dilute  Boliition  of  neutral  ac^ptate  of  lead  to  aqueous  tannic  acid,  either 
in  the  cold,  or  betwoon  40^^  atad  ftO^j  in  Buch  quantity,  that  part  of  tlie 
tannic  acid  may  remain  hi  RolutiOD,  After  di*ying  in  vacuo,  it  givcH 
off  2*8  p.  c,  wBter  at  120^  (3  at,  ■=  2'a3  p.  c)  (Strecker.) 


Hi  ^20^ 


Streclter, 


54  C M.. 

19  H    

31  O 

3  PbO    ..„ 

324     ... 

19     ... 

.....  248     .„, 
336     ». 

34^5     „ 

2-06     „ 

.....    U-75    .. 
36-24     „ 

337 

19 

......     S8-2 

36-2 

C"Hi"Pb^CH*  ,.., 

n?   ,.,. 

10000     .. 
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^tova  firt-ous  salts  Skqweou^  tannic  acid  throws  down  —  but  only 
from  very  concentrated  Botutious — -a,  white  gelatinous  precipitate  which 
dJsBoIveB  on  addition  of  water,  (Bcrzeliue.) 

Ferric  Tannate*  Feme  Baits  yiclJ,  with  very  dilute  aqncouH  tannic 
acid,  a  dark-blue  transparent  liquid,  whicii  after  a  while  becomea 
dark  ^reen,  and  deposits  green  flocka;  at  still  greater  degrees  of 
diluliuu,  the  mixture  immediately  aaaumei?  a  dark  ^rocn  colour,  with- 
out yielding'  any  precipitate.  (Berzelius.)  —  Tlie  bhte-Wack  colourini^ 
passes  quickly  into  browjiish-greeH,  then  iiito  olive-green,  and  finally 
mto  greenjeh-brown^  tlie  liquid  becoming  clear  in  a  sljorter  time  in 
pi'op<:)rtioE  as  the  iroii'salt  ia  in  greater  excess ;  with  fen'ic -acetate, 
however,  the  iron-black  colour  is  jicrmanont,  (Pfafl.)  The  bluc-'black 
rolonriug  of  ferric  Baits  is  changed  by  the  strouger  adds,  cKpCJcially 
by  tartaric  aciti,  to  green;  by  alkalis,  to  red(Geiger);  if,  liowever,  the 
liquid  altered  by  acids  be  set  aeido  for  24  hourtJ,  then  decanted  from  the 
precipitate,  atid  the  latter  treated  with  pure  water,  the  liquid  again 
becomes  black ;  bonce  it  appears  that  the  green  coloujing  arieee  from 
the  mixture  of  the  yelluw  ferric  tartrate  with  the  ferine  taunate, 
(BerzeliuB,  M(tff*  Ffmrm.  31,  362,) —  ij'erric  salts  are  partially  reduced 
as  soon  as  they  are  mixed  with  tannic  acid,  and  at  tlic  boiling  heat 
the  reduction  is  complete',  (Wackenroder.) 

When  aqueous  tannic  acid  ia  precipitated  by  pouring  ferric  sulphate 
into  it,  the  precipitate,  after  wasbiiig  and  drying  at  122°,  contains 
12*02  p.  C,  ferric  oxide.  (Felouze.)  StreckergiTM  thefbnimlaC**Ili90=i,Fe30' 
(co!c.  ll'92  Fe^O^).  Wittstein  found  the  qnantity  uf  ferric  oxide  in  the 
precipitate  vei*y  variable ;  the  only  way  in  which  he  could  obtuin  a 
constant  compound  was  by  precipitating  ferrous  sulphate  with  aqueous 
tannic  a<iid  and  exposing  tbe  preci(i]tate  to  the  air. 

fl.  When  a  sohitiou  of  2  at.  ferrous  sulphate  is  mixed  with  1  at, 
at|ueous  tannic  acid,  and  the  mixture  is  exposed  to  tlio  air  for  six 
weeke  or  longer,  and  frequently  stirred,  the  dark  iudigo-blue  pre- 
cipitate waslied,  and  dried  at  1(."H}°,  contains  8*4  p.  c-  FcH)',  a  ernall 
p(.)rtion  of  the  iron  beiug,  however,  iii  the  state  of  protoxide.  The 
filtered  liquid  agaiii  ex[>ot<cd  to  the  air  yields  a  further  precipitate, 
Cf>nt(uning  an  equal  proportion  of  ferric  oxide.  The  filtrate  does  not 
contain  )2falHo  acid.    (Wittst^iiv) 

b,  Wlien  feme  Bulphattj  is  added  to  aqweous  tannic  aoid,  hi  such 
quantityj  that  the  filtrate  ia  atill  clouded  by  an  iron-aalt,  tJie  renulting 
dark-blue  precipitate  contains  very  little  formus  oxide,  and  yields  on 
i^tioD  U-90  p.  c*  FcH)".   When,  ou  the  other  baud,  tanuic  acid  is  addvd 
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•u -■    -•    •    ^~. -..-.■?■:•■  V  „-;. 
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»  .  _  .  —  7.*:.:- .' i- !i  i*  |  rtv"i'-tiiX»*d  fr«tra   its  aqutV>tL'i 
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\\w  kI\\.':\u-  .rVrjcl:-:?  -  i>.'~  r-iTcurio  nitiato  it  throws  dovn  ft 
thicV,  1-;  A X*rx.v,  j^tv-iiiaw.  whjch  is  insoluble  in  excess  of  the  [«• 
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cipitant,  aad  on  standing  acquires  a  dirty  yellow  colour,  aud  is  found 
to  contain  xaercuro us  oxide  (Wackeiiiodor).  Tlie  precipitate  throwrn 
down  from  mcrcui-oua  nitrate  by  tannate  of  potanli  is  liglit  yellow  at 
first,  but  becomes  darker  after  a  wbilc,  ycUow*biown  on  drying,  and 
contains  *6ii'l3  p.  c.  HgO.  Canstic  ammonia  poured  upon  it  cfinvortt* 
it  into  dark  brown,  nearly  taetolefia  annnonio-mej'curiti  tannat^,  con- 
taming  64't)4  p.  c.  HgU.     (IlaiiT,  N.  Br,  Arch.  5,  294,) 

OxiJe  and  nitrpte  of  ^iher  form  black-brown  precipitates  witd 
a<|iieous  tannic  acid  (BerKeliuB,  Fr.  Miiller),  —  From  hkhloi^vh  of 
jtiutmumt  infuBion  of  galls  throws  down  pale  yellow  flocks  (Pfaff). 

Tannic  acid  dissQlvcB  in  fiifdrafed^  more  abundantly  tlian  in  absolute 
fileofiol  (Pt'louze).  —  AccordiniLr  to  IVluuze,  BoUey  and  Luboldt,  it  dis- 
aoIve«  biit  sparingly  in  anhjdrous  ether^  and,  acojrdin^  to  istrecker  and 
others,  remaiue  perfeetly  pnlvenilent  when  covered  with  it,  white, 
accordint^  to  Mohr,  it  disHolvee  in  considerable  quantity.  With  riJier 
cvnhmmtj  Mv/tr,  it  fLirma,  after  some  BCConds,  a  very  heavy  liquid,  like 
tliat  wliiL'h  separates  iu  tliL^  jn-eparation  of  tannic  a^iddj  as  described  at 
.pAge  463  of  tbia  volume.  Of  the  two  layers  thus  formed,  the  lower 
O^nsists  of  tauuic  acid,  whicli  has  taken  up  the  water  of  the  ether,  and 
only  a  very  small  quantity  of  ether*  while  the  upjier  layer  containa 
ether,  a  stuall  ^piantlty  of  tannic  acid,  and  the  foreign  enbstauces  taken 
up  with  it  (Pelouze).  When  tannic  acid  dried  at  110°,  is  covered  with 
anhydrous  ether,  the  solution  staudiiig  above  the  excess  of  pulverised 
tannic  aeid^  after  being*  agitated  for  a  considerable  time,  contains  in 
RohUtou  only  0*2<>6  p.  c,  at  5**,  ^^^d  0*384  p.  c.  at  ordinary  tcmijei^a- 
tures.  On  addin^^  to  tbe  titber  half  a  volume  per  cent,  of  water,  tho 
tannic  acid,  wliich  has  hitherto  Iteen  greyisb-yellow  and  pulverulent, 
deliquesces  to  brawin'ah  himps^  and  on  addition  of  a  few  drops  more 
■water,  to  a  syrup.  After  addition  of  1  volume  jrer  cent,  of  water,  the 
enpematant  ether  contains  1'2  p.  c*  tannic  acid  in  solution.  On  con- 
tinuously dropping  water  into  the  mixture  and  agitating,  three  layera 
are  formed,  tbe  lowest  of  which  is  syrupy,  and  contains  0'297  grm. 
tannic  acid  in  a  cubic  centimetre.  The  middle  layer  is  somewhat 
lighter  than  the  lowest,  and  contains  in  a  cubic  centimetre  0'082  grra, 

iiic  acid  ihssolved  in  a  hirgc  quantity  of  water  and  a  small  quantity 
ether*  The  i^yrupy  hiyer  contains  boih  ether  and  water,  and  is 
porLapa  a  tanuate  of  ether  and  water,  analogous  to  aulphovinic  acid 
(Bolley,  Ckem.  Soc.  Q.  J,  13,  295;  Ann,  PImrm,  115.  63), 

Tajmie  acid  (crude)  dried  at  150''  remiiins  pulverulent  when  covered 
with  10  pts,  of  anhydrc*us  ether,  while  the  su[K.'nuitaut  ether  takes  up 
2  or  ^  p»  t.'-  of  solid' eonstitvients^  chiefly  the  foreign  substances  mixed 
with  tho  tannic  acid.  Water,  cither  present  in  the  tannic  iK^id  or  tlio 
©Ib6t,  or  eubflequently  added,  is  greedily  abaorbc^d  by  the  tatinic  acid,  and 
lAnaea  it  to  deliquesce  to  a  viscid  mass  or  a  »ynip,  which  does  not 
mix  with  the  excesB  of  ether.  When  a  solution  of  100  pts,  tanm'c 
acid  tn  100  pts.  water  is  mixed  with  150  pts.  ether,  tbe  liquid,  if 
agitated  and  left  at  rest  at  a  temperature  of  Id"*,  separates  into  three 
layers,  tho  lowest  of  which  bus  a  sp.  gr.  of  1*07,  takes  up  half  the  bftal 
space.,  and  contains  40%'j  p*  c.  tannic  acid,  42*2  ether,  and  17-3  water* 
The  middle  layer,  which  has  a  density  of  1'02,  contains  14*15  p.  c.  tan- 
nic acid,  lO'Oi)  ether,  atid  75*7C  water:  the  uppermost,  of  density 
0*752,  ifi  chiefly  ether,  containing  in  solution  small  quantities  of  foreign 
matters  and  water.     Also,  when  20  gnus,  tannic  add,  30  grms,  ether 
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and  20  grfne.  water  aro  shaken  up  together  and  theu  left  at  re«t,  three 

layers  are  formed,  the  lowest  of  which  incrpafies  by  continaal  agitatioOi 
ut  H'.'i"^  at  the  expeiiBe  of  the  uppei^  till  it  occupios  36*5  ^nd 
iipIH?r  17^5  pts.  of  the  eutirc  Bi^ace,  the  middle  lay«r,  which  reiottim 
unaltered,  occupying  20  pts>     The  hottom  layer,  when  removed  wil 
the  pipette,  ia  foimd  to  be  soluble  in  4-5  to  ,r5  pt6.  of  water,   rnf^ro 
ahuiidantly  m  lukewarm  thi^nin  cold  water.     But  if  water  be  added 
the  nuxtm^  as  it  staude,  divided  into  tluee  layers,  a  quantity  eqnal 
11  tinicH  the  volmne  of  the  bottom  layer  will  be  required  to  dissoli 
it  [the  top  layer  at  the  same  time  diiuiniahiog  to  |)  because  the 
disBtilvca  the  bottom  layer  only  so  far  as  it  can  take  up  ether.     Walel 
saturated  with  ether  dissolves  only  -J  of  the  bottom  layer.    The  bottoi 
layer  \&  therefore  hydrated  tannic  acid  containhig'  ether  iu  solution 
the  middle  layer  is  tvatet*  containing  ether  and  tannic  acid ;  and  tbi 
top  layer  is  ether  which  has  taken  up  water,  tannic  acid,  and  the  forei; 
constituents  (Luboldt,  J,  pr,  Cftem,  77?  3ii7)-     According  to  Itfohr, 
the  contrary  {Ann,  JPharm.  (Jl,  352),  the  lowest  of  the  three  layi 
contains  tannic  acid  dissolved  in  water  ;  the  middle  layer,  tannic  aoi 
dissolved  in  ether.     Thin  statenaent,  and  another  made  by  Mohr,  to  the 
effect  that  tannic  acid  dehquesces  to  a  syrup  in  anhydrous  ether,  and 
that  by  addition  of  more  tanuic  acid,  the  ether  may  be  completely  con- 
verted into  thia  syrup,  arc  uot   reconcilable   with  the  e3£|ierimenta 
above  descrU>ecL     ^Sw  aUo  Guibourt  &  Kobiquet  he.  eil. ;  Smdrock,  N.  Br,  Arrki 
72»2SS,) 

The  viscid  syrup  which  eeparates  ut  the  bottom  of  the  mixture 
tannic  acid,  water,  and  ether,  unites  with  the  enpematant  ether  oi 
addition  of  alcohol  to  a  tlmi  filterable  liquid  (Molur). 

Tannic  acid  diswolveB  hi  acetone,  with  evolution  of  heat,  the  eolutic 
drying  up  to  a  jelly  and  leaving  a  powder  which  has  the  Aspect 
taunic  acid  (Knop). 

Tannk  Acid  with  Acctotit  wwlA  mtnonia,  —  Tannic  acid  is  dissolved 
4  ftv  5  pts.  acetone,  the  solution  in  heated  to  the  bciiliu^  point,  an 
aqueous  ammonia  is  added,  with  agitation,  till  the  liquid  t^rnells  slmugl 
of  it.  Two  layers  are  then  formed,  the  lower  of  which  is  lo  bd 
re|>catedJy  stirred  up  with  absolute  alcohol  (whcrcuiHUi  it  becoEoes 
pasty,  and  ultimately  solid  and  friable),  collected  on  a  liltcr,  [iresacd, 
And  placed  over  oil  of  vitriol,  before  it  can  take  up  water  f  rooi  the  air, 
ITbe  maaSf  which  becomes  brittle  in24hourtf,  is  triturated  and  dried  U 
a  month  over  chloride  of  calcium.  AVhite  or  brownish  i»wd*T  havm^ 
the  taate  and  the  other  characters  of  tannic  acid  Soinble  m  wuterj 
not  in  absuhite  alcohol,  Ooutains  from  4U'2  to  50*15  p.  c.  earbciu, 
4*7  to  5'5  hydrogen^  and  2^8  to  3*5  nitrogen,  whence  Knop  calcul 
the  fomuda  C'^lPNO**  =  aC^MW  +  C*HW  4  NU*  (Knop,  Chm. 
Ontr.  1860,  278;  abstr.  Rep.  Chim,  pare,  2,  372),  TiU  tbe  prcMOo*  «r 
scvtone  in  t1it>i  compottniJ  bu  Ijeen  luituAUy  demanitrftted,  wc  vaj  bv  tlkived  to  Rifwd 
it  u  Innnate  uf  Hintuouia  {ft*  4^5)*     Kr, 

Taunic  acid  doee  not  unite  with  urea.  (Hlaeiwetz  IVUn.  AkaiL 
JJer,  20,  208).^ It  does  not  dissolve  in  picamor  (p.  102)  even  rI  th» 
boiliug^  heat  (Reichenbach»  Scfiw*  68,  355).  —  It  dieHolves  iu  ft  pu. 
gitfcrrin  (Cap&  (larot,  A^  J*  Pharm.  2*1,  81  ;  Pharm.  Vicrutj.  4,  271); 
in  biitcr-nhmtml  mt  in  almost  all  prO|>ortiong,  the  sotntiou,  which  taiw 
brown  in  contact  with  tlio  air»  slowly  dejKJsitinK  crystalti  of  bejuoie 
acid  (Knop),    It  diesolvea  iu  other  oils,  both  fiscu  and  volatile. 
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Tannic  acid  precipitates  the  alkaloids  from  their  saline  solutions 
(see  vii,  186).  It  precipitates  starch-solution  and  albumin, — From 
solution  of  gelatin,  it  throws  down  a  white  precipitate,  which  dissolves 
in  excess  of  the  gelatin,  especially  when  heated ;  if  obtained  with 
excess  of  tannic  acid,  it  presents  the  aspect  of  a  grey,  highly  elastic, 
not  perfectly  soluble  skin.  Addition  of  a  largo  quantity  of  common 
salt  makes  the  tannate  of  gelatin  quite  (Wackenroder)  or  nearly 
insoluble  (Fr.  Muller).  Tannic  acid  unites  with  animal  skin  [but  not 
in  atomic  proportion  (Knop,  Dingl,  149,  305  and  378)],  forming  tanned 
leather. 


Appendix  to  GallO'tannic  Acid, 
A. — Morintanmc  Acid  and  Morin, 

Morintannic  Acid. 

KWagkeb  (1850).  J,  pr.  Chem,  51,  82;  abstr.  Pharm.  CetUr.  1851, 
33;  Ann.  Pfutrm.  76,  349.  — .7^.  pr,  Chem,  62,  449;  abstr.  Am. 
Pharm,  80,  315 ;  Pharm,  Centr,  1851,  385  and  406 ;  N,  J.  Pharm, 
22,  66;  Compt,  chim,  1851,  104. 

Different  &om  the  Morin ffie  acid  of  W niter  (Compt,  rend,  22,  1143).  According 
to  Delffs  {N".  J,  Pharm.  14,  166;  Kopp's  Jahretber.  i860,  278),  rooriutannic  acid  ia 
a  mixture  of  a  yellow  unorystallisable  tannin  with  morio,  and  may  be  converted  into 
coloarkaB  morin  by  recrystallisation  from  water. 

Occurrence.  In  the  yellow  wood  of  Mactura  tinctoria  {Handb.  viii, 
Zoochtm,  76.)  The  deposit  in  the  middle  of  the  blocks  consists  chiefly 
of  this  acid. 

Formation,  Rufimoric  acid  is  converted  into  morintannic  acid  by 
boiling  with  aqueous  alkalie. 

Preparation.  The  block  is  spHt  lengthwise,  and  the  dirty  yellow, 
here  and  there  flesh-coloured  lumps,  having  a  red-brown  crystalUne 
fracture,  which  are  deposited  in  the  middle  of  it,  are  separated  with  a 
chisel.  They  are  purified  by  repeated  crystallisation  from  boiling 
water,  and  then  dissolved  in  a  larger  quantity  of  boiling  water  acidu- 
lated with  hydrochloric  acid.  The  solution,  which  becomes  turbid  on 
cooling,  in  consequence  of  the  separation  of  a  reddish  resin,  is  repeat- 
edly filtered  till  it  remams  clear,  then  left  to  itself,  the  acid  slowly 
separating  in  the  form  of  a  light  yellow  crystalline  powder. 

Properties,  Light  yellow  powder  consisting  of  microscopic,  pale 
yellow,  transparent  needles.  Has  a  sweetish  astringent  taste,  like  the 
inner  bark  of  the  walnut.    Reddens  litmus. 
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tnelcs  tn  tbe  iwtaMad 


1.  TteMidfiriPdatlOO* 
■i  aor,  'gtvcs  aff  aft  ttO*,  »  stroii^iad 
into  a  hwwrii  Macfc-  fiqnd,  wbicfa  maamfoae^  cooipiBteljr 
379°  aad  300*,  ew^ittmg  a  krgv  qwotltj  •/ cvtenic  mi,  4m  yidkr 
B  farova  liirtiiiti.     cufwrnimg  ol'    carbolic    aod  aad   i^tffcalecftB 
(si.  379)  tl«  latter  wiBilifyiag  m  tfaa  cvTataWnc   funn  on 


{Jtm,  Pkmm,  9%,  JH)  mm%mwi  to,— 

mofiBftaaaic  add  ia  left  fpr  three  laoatlBs  in  a  ciaaed  TfawJ  exsuiad ti 
the  MNV  Uie  andl  aad  taate  of  caHbotic  add  are  develapod,  and  tWi^ 
yieUa  that  add  when  diatiUed  ■■■>■  Morintannic  nod  triturated  ail 
mt  €/  tainai  fonas  a  brova-jdlaw  aolotkiD,  ivlurh  a/tt"r  irtawiiif  fa 
gotaa  tuae^  depoatta  bride-red  nifitaanje  acid,  and  wh«^  heated,  gNl 
all  aoipharoaa  add  with  a  strong  odoar  of  carbubc  add.     Mo 


thia  nactioa,  or  only  a  traoa  after  vc-iy  km^  faoilaitr  ^^ 
d3ate  sdphnric  add^  (Wagner,  J.  fit,  CImb.  67,  442,  and  61«  ^ 
4.  OUorme  paawid  into  ac^aeona  mncTntannic  ac>d  fomw  a  fatowa 
— 5*  Momfcaiuuc  add»  faoUed  for  aocne  time  with   i^tmntf- & 
«c«cfi  emiu  the  od:>ar  of  cathofic  add,  and  deoMni  ^ 
acnaration  of  motild.    On  hniSng  it  with  dilute  h\ 
flohitioQ  16  formed,  whidi,  afl<?r  a  few  days,  de|)i•^ 
6.  With  hoilmg  dOnte  mibv:  and,  it  f  •"rv^  ^  i^rowu   .. 
alcohol,  together  with  oxalic  add.  ''  Town  s< 

nitric  add  yields*  on  evaporation,  ]  '*r  plat£» 

(xL  2^8).  —  7-  The  dark  yoUow  ml  ■  rint&ant. 

cerUmatxd 4jlkaiie  60on  tGTti»  hrowii,  au'i  ju-.o^ar*    ' 
exposed  to  the  air.  —  8.  Tbv  add  dt-looatee  viol* 
-with  cAiorat*  o/poimh. — 9.  When  triturated  win 
MM  and  tulfikuric  adii^  it  ni|>tilly  gives  off  cartx>; 
pletely  ck^omjxiaed,  with  production   of    fonni< 
aqueous  uonuuii&ic  add  is  boiled  with  yttraxiir 
lissainca  a  reddish  yoUow  oolonr,  t< 
retaios  only  a  trace  of  lend  insw^lnt) 
eat  t,  deoompoeed  by  h  • 
triturated  with  4iry  p*. 

fiff  a  puiigcQt  odour* — ^li.   ll  is  ixim(>lt;t<jly  n 
giving'  off  the  0(it>ur  uf  c-arU*lic  aciti.  aiui  Un  * 
tatowhcn  heated  with  aiiui-ons  Nchroniat**  »tt  |*rita«h. —  11, 
with  aqueotis  cujtric  at^^tttff^   it    (l(r|»f>»il«   ctipmuM    nxide ;    it 
twrvnric  chloridt  to   morcuToufl    oxjdr,    Ji^lrr    heating*  H:r 
rttrhonrtif.  of  silver  even  in  the  cold  ;  ttttraU  of  «/ivr.     .ft...- 
amtnituia;  tfrcAltrrvif  of  g*}hi  in  thr  r<>td-  —  l.H.  B«i: 
of  potoMmmt  it  eliroioales    pnwair  iidd,  kuA  ■* 
flocKB.     When  Injiled   for   »unic    ttrno  with 
it  ^ves  off  a  large  quantity  of  pnt    -  -  -     • 
blue. 
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mhiftfTtiom,    Mormtannic  ftcid  disBolvee  in  6*4  pte,  vrtTier  at  20°,  and 

m  2'U  pie.  Ixiiliiig  water,  fonniiiK  a  yellow  Bolutimi. — Tbe  nqneous  add 

18  litit  ftitcretl  by  pho.tphoriCj  »\iipfiUnCy  htfffrocfilorir^  or  fir,%eitic  actfh  beinp: 

thereby  tliflting-nished  froni  gallotftimic  acid.     The  solution  of  the  acid 

j|t  boilmg  water»  mixed  with  hoi-acic  aculj  yields,  on  cooling,  a  jelly  made 

^D  of  extremely  fine  lamint^. 

H   Mnrintaiinic  expt-lti  carbonic  ncid  from  Maiine  and  mrthy  carhonafM 
^P  the  boilinj^  heat,  but  not  in  the  C4^1d;  ulso  pniasic  acid  from  cyanitU 
^^  pfttwf^ium.     It  diBfiolvea  wiih  daep  yelli»w  coltmr  in  wusttc  utkaiii 
aud  ttHalifie  carbonates. 


^f  Morintiinmtte  of  Lime* — Aqueous  moriiitannic  add  is  boiled  with 
'oarbi)[tato  of  lime,  as  long  aH  ciirboiiic  acid  continues  tr>  oacapo  j  the 
liquid  is  filttrrcd  at  the  boiling  heat;  tlje  yell^^w-brown  tiocks  which 
separntc  after  some  houriti,  are  cfjlleeted  on  a  filter  and  dinBolved  in 
alcohol;  and  the  filtered  solntion  is  predi>itated  by  pouring  it  int^^  ten 
times  ita  A'olurjue  of  water.  The  yellow  microscopic  crystals  which 
then  fall  to  the  hottojn,  contain,  afti/r  pressinj^  and  drying  nt  100**, 
7'7  p,  c,  lime,  and  after  one  recryatallisatiiin,  7*18  p.  e.  (CViO,2(j'^"il*(y 
4-  HO  =  7'1'J  p,  c.  OaO.)  —  This  salt  exactly  ve^jsembles  the  lime-cam- 
pouiad  of  morin  (p,  479)  in  appearance,  and  in  ita  behaviour  when 
heated  And  towards  Bolvente,  but  it  is  predpitated  blackish  green  by 
aqueous  ferric  chloridcj  whcrcaa  tholime-cotnpouiid  of  morin  is  reddened 
thereby. 

Morintannic  add  precipitateB  tartar-emetic  yellow-browii  j  protochh- 

tU  of  tin  rcddiah  yellow. 
Morintanmite  of  Lead.  —  a.  Bibasto  f —  When  a  boiling  aqueous  solu- 
in  of  mf»rintamiic  acid  ia  precipitated  by  baaic  acetate  of  lead,  the 
rome-yellow,  uou-cryHtaUiiie  prtK-ipitate  coutaine,  after  washing  and 
drying,  from  56'9  to  57'5  p.  c.  lead-oxide  (2PL0,C"U»0*  ^  55^5  p.  c. 

h,  4  at.  Base  to  3  fit,  Aculf — L  The  aqueoua  acid  is  precipitated 
by  neutral  acetate  of  lead  i  the  chromo-yellow  pred[Htate  is  dissolved 
io  b(jiUng  water;  and  the  Icmou-yellow  crystatlinc  p^nwder  which  pre- 
cipitatcB  on  cooling,  is  collected.  The  filtered  niotbci-Hqunr,  when 
left  to  stand  for  some  time,  depoeita  fiocka  of  variable  eomposition, 
which  constitute  tbe  sole  product,  if  the  boiling  has  been  ton  long 
onntinned.  —  2,  When  hydrate  of  lead  m  boiled  witb  the  at^ueoua 
Hcid.  and  Ultered  hot,  crystals  are  likewiso  obtaiued,  and  tbe  mother- 
lienor  turns  brown  from  partial  decomposition.  The  salt  ia  likewisie 
)loured  daik-brown  by  dilute  nitric  acid. 
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Aqueous  moriiitauuic  acid  fomts  a  gre^ii-black  precipitate  with 
feiTotts  ^ulpfttife,  soluble  Tvith  yellow-browu  colour  in  acetic  acid.  Fmm 
L'xctss  of /mu"  htfdrochhrate  it  throws  down  a  bliick-f^recn  prectprtate, 
wliidi,  after  wfishiug  and  Oiytctg  a-t  100',  containa  13'2  p.  c,  ferric 
raidc  (P*JO»,3C"H»0'^  =  13'8  p,  c.  FeSoa).  It  fOHMS  &  yellow-lin»\vn  predpf- 
tate,  with  jwotochloruU  of  tiny  and  throws  down  yellow  flocks  altera 
while  from  the  hkhhrkh* 

It  dissolves  easily  in  wottd-tqnriU  akoftoU  and  tthcr,  TJie  crmwu' 
tmtcd  ethereal  solution  is  gTeeniah  by  reflected,  ycllow-hrown  by  tn»n«* 
raitted  Ught. —  It  ii9  iBBoluble  iu  rock-oif-f  oU  of  turpentint  ^wA^fixtdvib, 
—  It  is  cauaplctely  precijiitated  by  st^btiion  ofifeUUin  (Wag^ior). 


BuBmoric  AaitL 


WAOiffiK.    J,pr.  Chem,  52,  462. 

Fonjmfiofi.  When  moriutannic  acid  is  dissolved  iu  c*il  of  \-itriol  or 
boiled  with  hydtotihloric  acid.  The  reaction  is  not  attended  wilh  ihe 
evolution  of  any  gtiB  except  traoee  of  eulpburous  acid. 

Proportiott*    1.  Pulverised  mcrintannie  acid  is  triturated  with  oil  of 
vitriol;  the  brick-red  mass  which  Bcparatos  after  st-andiiig'  T  : 
time  is  collected,  wanhed  with  cold  water  till  the  water  scan-. 
dons  litmus^  thcu  diesolved  in  the  smallest  i.M>?«sible  quantity  i-i 
alcohol;  the  greater  part  of  the  alcohol  is  remov(.'d  fnmi  tlio  lilti 
evaporation  ;    and  the  ruiimoric  acid  m  precipitated  by   i  lio 

liqiud  into  50  timeft  its  volume  of  coM  water.     Thy  bulky  ii  .rr 

"vvAt^hed  OU  the  filter  with  cold  wuletj  pressed  between  pupei,  nn-i  ^'.■. ■'■''■ 
without  warmiufT.  Whea  the  tpiuntity  of  ruateriul  in  siuuewhui  .  u- 
fcidcmble,  the  precipitate  coagulates  into  a  viscid  iuivsh,  which  is  :t|il  to 
enclose  sulphuric  acid;  hence  it  is  better  to  operate  with  email  qcian* 
tilicM.  — 2.  The  red  solution  obtained  by  digesting-  morintaniiic  acid 
with  oil  of  vitriol  is  dilntcd  with  water,  exactly  ueuti'uliHed  with  c»r« 
lunii*te  of  soda,  find  acidulated  with  a  few  dnttps  of  acetic  acid;  tht 
boiliug  fiohition  i»  precipitated  with  act^tate  of  copper;  aiid  the  red- 
brtrtvn  precipitate  irt  deconi|H>Ked  underwater  with  hydroBulphunc  ttdd. 
■"Jlio  greater  part  of  the  ruiirn*nie  acid  then  retuaius,  mixed  with  tho 
pulpliide  of  cop[>er,  and  tuny  be  extracted  by  boiling  alcubol  and 
iifilainod  iu  the  solid  state  by  evaporating  tbe  alcoholic  tsolutioiu 

Proprriits,    Dark  red  luass,  yielding  a  powdor  of  a  fioc  red  coloar. 

The  Bolutlou  has  au  acid  reactiou* 

Wagner. 
at  100\  m*ttn. 

14  C 84 B4'19     ^4•29 

7  H 7    4*52    4H 

e  0 64     41*29 4M? 

C"H70* US    10000    100*00 

Perhupt  indcnlical  wiUi  ciniiinic  Acid.     (Wtpicr.) 
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Decompcmtions,  1,  Rufimoric  acid  is  not  altered  at  130**,  but  wlien 
more  strongly  heated^  it  gives  off  vapours  which  partly  condense  to 
colourless  crystals  of  pyrocatechin  (xi,  379).  —  2.  Chlorine-water  con- 
verts it  into  brown  flocks.  — 3.  With  hot  nitric  acid^  it  forms  a  yellow 
eolation  containing  oxalic  acid,  and  an  add  different  from  picric  acid.  — 
4.  The  dark  red  solution  in  potaah-ley  or  hai-yta-wcUer  becomes  dark 
yellow  when  boiled,  the  rufimoric  acid  being  then  converted  into 
morintannic  acid  and  the  products  of  its  decomposition  by  alkalis. 

Combinations,  Rufimoric  acid  is  but  slightly  soluble  in  pure  wcrf^r, 
bnt  in  presence  of  the  smallest  quantity  of  ammonia  it  dissolves  in  all 
proportions. — With  oil  of  vitriol  it  forms  a  red  solution,  only  partially 
precipitable  by  water.  —  It  dissolves  in  hydrochloric  acid, 

Rufimoric  acid  dissolves  in  alkalis  and  alkaline  carbonates,  forming 
a  wine-red  solution,  which  exhibits  a  tinge  of  yellow  if  morintannic 
acid  is  also  present.  The  carmine-coloured  sohitions  are  but  very 
slowly  decolorised  in  contact  with  the  air,  AlcohoUc  potash,  added  to 
alcoholic  rufimoric  acid,  throws  down  a  dark  red,  viscid  precipitate.  — ■ 
With  chloride  of  barium^  alum^  or  protochloride  of  tin  (after  addition  of 
ammonia),  it  forms  dark-red  lakes. 

Eufitnorate  of  Lead.  —  The  acid  forms  a  dark  red  precipitate  with 
nentral  acetate  of  lead,  cherry-red  with  nitrate  of  lead.  The  salt 
is  prepared  by  precipitating  the  alcoholic  solution  of  the  acid  with 
alcoholic  acetate  of  lead,  washing  the  precipitate  with  alcohol,  and 
drying  it  at  100°.  Dark  scarlet  powder,  insoluble  in  water  and  alcohol, 
but  soluble  with  yellow-red  colour  in  acetic  acid,  with  carmine-colour 
in  potash-ley.  Contains  from  59'1  to  59*4  p.  c.  PbO.,  and  is  therefore 
perhaps  2PbO,C"H'0»  (calc.  591  p.  c.  PbO). 

Rufimoric  acid  colours  ferric  hydrochlorate  green,  without  forming  a 
precipitate. 

Bufimorate  of  Copper.  —  The  acid  throws  down  from  cupric  acetate, 
brown-red  flocks,  which,  after  washing  and  drying  at  100**,  contain,  on 
the  average,  27'7  p.  c.  cupric  oxide,  and  are  therefore  3CuO,2C"H'0* 
(c«lc27'75p.c.  CnO). 

Rufimoric  add  forms  a  brown-red  precipitate  with  mercurous 
nitraie,  reddish  with  mercuric  oxide.  It  does  not  predpitate  nitrate  of 
tiher* 

It  dissolves  readily  in  alcohol,  sparingly  in  ether. 


Morin. 

C»IPO^ 

Chevbeul.  (1830).   J.  Chim,  med,  6,  158. — Chimie  appliqitie  a  la  teinturc, 

2,  150. 
R.  Wagnkb.    J,  pr.  Chem,  51,  82  ;  abstr.  Pharm.  Centr.  1851, 33 ;  Ann, 

Pharm.  76,  847;  Chem.  Gaz.  Ub\,  21;   N.  J.  Pharm.  19,  149.— 

J,  pr.  Chem,  52,  449;    abstr.  Ann,  Pharm.  80,  815 ;  Pharm.  Centr. 

1851y  385  and  406 ;  N.  J,  Pharm.  22,  66  ;  Compt.  chim,  1851,  104. 


4n  .i^^SOCX  TO  «ftUO>TA2C3ClC  ACID. 


'•  3--r  1.  .w  ii=-r  .rriTL  :t  lie  ^-^Govw^^d  ie  erapcntedtoi 
r  -."■'-*•■  "■  "uac  -C  "lilt  '•">:«i  -t-iZLxi.  T-ei-  azkd.  ai ler  a  dftv  or trii 
:1^  T-ii-f^ir  i»  ;■  uie:-:'^!  ,c  **£hW:  ifcv  filtnte  otnKiiniifrf 
-'"  lei.itr.  — r-.iii*  nx  taiiL-Tioji^  ^^sAcifty  OX*  tiiis  depoHt,  iiUt 
-...u-.  a: :  -"-•'■i.:'!.'^  il  '^.'"^^'  '—  *-^  lossKr^ihe  vellowwdiim 
-^  r  z.  :■  .j^i^  kir  .1-  u  a-iji  :»:*:iri:^  tie  i^:4uriJtL  into  ten  tBM 
rjntr  r  11-  -rir^j:  -r-_i.-w-:c-:-B^  i'^'ts  •.•i  the  Eme-conpooi 
-::  a-^-  :■---  T-.rri .  '.i^.~  tlat  ;•£■  Ti~5^i  tv  w*sLing  tbemvid 
~^~'~  -=—  -  "-- ^  ■-1'-'^  "lu^-r  :c  z:<:t  iisses  in  al(»b*A  and  m- 
^^^-^  "^::i;  "'"u'-.r .  _  •  I11&.  .c  ti-r  -Juje^-o.^npouad  of  niorai  uv 
--  'C.  ■  ^^  "^^.—  l*^  i,  :xa2>?  kc>i  CTysT^Is.  and  15-Wj* 
-_  .  :.  -  .  titt  1i:/zji  i?  fli^r»='i  *i  ibe  boning  beat  into  l# 
— e  r  -vt-t-r-  »^i  iiir  zj>nr-  w^ii  separates  miheftm 
"-.-■.  v^a  -ri^rr  :r7-?--^'"->r  r*:Tri-rr,  is  redi^solrt'd  in  ab^ 
_1H  ""'•"-   -7  "^i^--  ^■-  —  JTi  a:  I>j'.  avoiding- o:<ntact  vithdi 


.. .      *  li  >  ,TT?rj.4iirf  rT^>rr.  whkli  acquiree  a  faiatrefiov 

nrji-   v-^  kr_.riL-:.^L±|r  ams^Mua).     Exhibits  a  ii|k 
:»  -  a  n  *  tici'-i.     .=ji»  a  sLritiv  utter  not  asftringeat  usK 


.?  ^ :i» J3I0     55-17 

*  ^...     _       «     ._....       4-05  _       4- 15 

:»    :  *<I      -         4'?-?2  40-64 

--■^=^-*     .-  -i^    —  i;«>^j    _ ._  100-00 

;—»»  ^.T-nnux  ;"--£-•?• -iS?. 

:..•  .t,?.^r.  '..  :  M  T^  rrr?»  r.*  wator  when  he^t^to  \^'\t 
:  .  -  :.-  :.  "  i.-.--;r-.i-r  i_--:rA6-.  .it  5,V.-\  b-u  Mai.-kon5  a:  »S  K 
.*■ '  J-  .:-:  7  .:l-:.  »:  ■;  K-;  -  k=.i  y.-rM^,:  a  distillato  nf  carK-lv »:: 
1-  ■  .'i- •  ■:        V.  :*? .  ^l^f 'jir:-:r     f  whSoh  s..iH'lifit^  in  the  o^v 

7»  •  '  ■■•:  -  •■•— c— f-  !;  iis^'-ve?  in  ..iV  t-.f'  fitn\4^  with  A-i 
y  .  t  ^  ~  I.  -.  .-.  i-i :  :-=  -»:  —  -f  oast-.Tvum :  tW  sf^lution  A'p**:ti 
i  -.-  .»•■  -V  :^  •  T-s.— .-:  •  .-. ::  a:  rv=st,  and  doo^nij^^^k"*  ^< 
':•  I  ■".  ^"  '  -:  r  >-..i*.  --  ".^i- :  ."^i-C'" .:o  ao;d*.  —  3.  With  str^iiffw--*- 
'  "^  .^  >■■  >  -■  —  "K"  ..•:'■.  whrn  t*vaforat«s1,  pives  o5  r^ 
x^.».,-s,  X  ■  ■■.•>->":.:.''-  :^-  **'«7*"-^^*::tiMai'Iesi  «'f  sty|»linio  *'i 
-  <•  "-'■.*"  ..^  "i.  •  IT.  "_  r  :  r.T.  -ivs  n-^t  al>sorlt  roT/^y***;  fp^ui  :.< 
A.  \  ■".  ■"•"  '.     -  •:-  '.'  t*in.#  IrwTi.   and  blackons  ini^> 

'.•.-•    •  .     :. -.   i;l-  ■:.:.  :  Tvr  11  iiatf?  iV-in  it,  nnt  m.^rn.  I'^i!  » 
->  s.  .Si  .«.  :.r:;  A;«i  r  -tA^Ijo  aoii  (|>.  -!:».<),  —  5.  pr^«u  nfr 
-   '>'  .  '  -   .    :  r.'-.:>*   ^ .;:  r  ::^ 'ixi'lo  on  luMlinjr  with  i»»ti*>- 
•.■^\s    •-..:■.    _"   ?.•*-.   i5;<vu*lv  after  addili*iu    of   aauiM-jL 


.V.  - 


w* 


tf'' 


(■  u.h , .:-..  /.-.     M.r:-.:  il^^.-lves  in  400*% parts  of  ct.Id.  and  in  IWWf'^'*' 
of  Iv-/.  -.j:  k^:v^.    1:  x*is#oivv#  without   colour  in  aqueous  fvlsJn'^- 
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rdrochloti'(%  phosjyfiorie^  acrfic^  oxaiict  or  tartaric  arid.     It  dissolves  with 
rclbwooldur  iu  oil  of  vitrio}^  nnd  U  precipitated  by  water.  —  It  dia* 
>lveB  with   fine  yellow  colour   in  aqncona   polntione   of   alkatia  and 
xline  CftJ'hoTiftfsfli.     Aqueous  morin  containing*  traces  of  fixed  alkalis 
IS  yelbw  ill  the  air,  from  absorption  of  ammonia. 

Baryla-compovnd  of  Monti.  —  Wlion  morin  is  boiled  with  recently 
iipitated  carbonate  of   baryta  and  water,   the  filtrate   leares  on 

'"apomtion,  a  red-brown  powder,  which,  at  lOO''  contains,  on  the 
jragt^,  2^"2  p.  c.  baryta,  agreeing  approximately  with  the  formula 

'Hm^^SBaO.  (Wagner), 

Lxmc-cotnpmntd.  —  The  lime-compound  of  njonn,  wliich  is  obtained 
from  the  deoDotioa  olf  yellow  wo<td,  and  separates  from  alcohol  in 
folphttT-yellow  ciyatals^  givea  oil  2  at*  water  at  100°»  and  then  i-on- 
\B  6'S8  p.c.  lime,  agreeing  nearly  with  the  formula  2C^H*0*,CaO,IlO 
Ic.  712  p.  c.  C»0.)    (Wa^jer). 

AijUL'uiih  Diorijj  precipitates  oiuwi-jfo^ufion*  light  yellow,  after  addition 
ammonia. 

I^ad-cotnp&iind.  Atcuholie  morin  added  to  alcoholic  acetate  of  lead^ 
tacea  a  hght  yellow  precipitxtte,  which  becomes  black-browtt  whtjii 
\  and  conlaina  44-1,  45'G  to  47  2  p,  c,  lead-oxide.  (Wagner.) 
Aqueuua  morin  forms  a  lemon-yellow  precipitate  with  proto^ 
ilofide  of  ti/i.  It  precipitates  frrrotts  sulphate  olive-greeiij  and  coh^ure 
IC  ishhriih  garnet-red  (or  iia  presence  of  monntatiuie  acid,  blackish 

^een.) 

Morin  diBsolves  easily  in  ahohoi,  forming  a  dark  yellow  solution, 
from  which  it  is  precipitated  by  water.     It  dissolves  readily  in  dher, 

WagTier.)    According  to  Cherreal,   LC  is  precipitatad  from  i£«  iiqn«oai  fct^ution  bj- 

'  ladon  of  ffehtin  ;  according  to  Warner  it  i&  not. 


B. — Tannic  Acids  {and  etllifd  bodies)  from  Cinchona-harks, 

1.  Cinchoaataaiuc  Acid. 


C^'OW? 


fERZEr.Trs.     Lthrbuch^  5  Anfl.  0,  246 

^KLLETiER&  Cavkntou.     Atm.  Chim.  Phtfs.  15j  3S7. 

ScHWARz,     Wiefi.  Akad,  Biv*!^  249  j  J.  pr.  Chem,  56,  76;  abstr. 

Aim,  Pharm.  80,  330 ;  Pftarnu  Cenh;  1852,  1^J3. 

Cinchrraa-barks  contiun  a  tannic  acid  diiFen?nt  From  gallotarmic 
;id,  which  iinparts  to  them  the  property  of  precipitating  tarlar-emetic 
•eyiah  yellow,  irnjjarling  a  green  colour  to  ferric  salts,  and  pre- 
ipitating  Solution  of  gelntin.  (Ilei-xcliui^),  ^The  tannin^  both  from 
frown  pind  from  red  dnchotta-bark  precipitates  ferric  ealta  dark  green ; 
lat  from  yellow  cinchona  bark  forms  a  lighter  green  precipitate  with 
ferric  salts,    (Pelietier  &  Caventou.)  —  Scb*»r*  uunbed  quinotsnnic  *dd 

ifcred  from  China  rrgia. 
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APPENDIX  TO  GALLO-TANMC   ACIB. 


Prep<tration,    1.  ThedGooction  of  cinchonn  hnrV  i^  mixed  vithti 
(juaiitity  of  calcined  mii^^nt-sift,  which  ]"  "^JWiM;  tW 

filtnitc  is  precipitiitt'd  witli  iicTitnil  acetic  'Wi'UV  « 

decomposed  under  wnt^^T  bj'  }iydms«lpharic  acifJ ;    i 

from  the  Hulphide  of  lead  (chitUAnn  and  a  Viitle  oiir-i,     „ .   ,. 

cipjtated  witii  basic  acetate?  of  load;  the  precipilalo  aewitol  ly 
jiltmticin  ia  dissolved  in  dilute  acetic  acid  (which  leaves  ancfaaofr^vJ 
imdiK8olvcd)f  and  the  titrate  \9  precipitated  by  anxmotatL  Th«  ^^ 
yellow  precipitate  m  washed  and  deconifx^sed  b^  ltjdro0Ql]4iaD9m 
and  the  liquid  liilterod  from  the  snlpliide  of  h'Aci  in  ajtrain  iBuiiifctil 
with  an  alcoholic  Kolution  of  neutral  acetatt;  tif  lemi.  If  ihi  citidMi^- 
lanuftto  of  lead  thus  obtained  be  dewm  posed  iiiiUer  iRmli^r  by  hj^ 
eulphiine  acid,  and  the  liqnidf  filtered  fmm  the  sulphide  of  M 
evaporated  in  vacuo  over  oil  of  vitriol  and  &  mixttuv  ct  tttrtm 
gtdphate  and  lumps  of  potash,  cinehoDatannic  aci<l  resttiiw  bdiii 
already  somewhat  altered,  (i^chvrai*^,) — 2,  Tho  bark 
with  water  at  GO*,  containing^  1  or  2  p.  c.  oil  of  vitriol ;  tbo 
mixed  \rith  carbonate  of  potash,  wliich  throws  doM^tt  a 
cinclionatannic  add  with  extx'SH  of  (luinine  or  cinchomiit' ;  aad 
pcmnd  is  washed  on  the  tUtt^r  with  a  amall  qtmntity  of  wat«-r, 
which  it  turns  red  in  consemiencc  of  the  "  i    of  tiart  of  t^ 

tauuic  acid;   it  is  then  dii^t^olvtxl  in  dilute  :^  iit   the  oxbM 

extractive  matter  reniainiiig'  iu  combination  wjtii   the  noetic  odd;  ^ 
liquid  is  precipitated  with  basic  acetate  of  load  (the   (Mt-^urL^ 

retammj  qumine  ami  cinchonErte^  wKich   maybe  further  worked  u, 

tatcd  cinchonataimate  of  lead  is  decomposed  by  hydi  >     .  ,   .  . 

ajid  the  filtrate  is  evaporatcil  iu  vacuo,  (BerzcHus.)     Ur  thr-  x\k* 

mentioned  acid  extract  is  boiled  with  hydrate  of  yr,^*"-i^^y>^  ■  ti ..  i. 

is   filtered;   the   residue  containing  magTiejstaj     - 

quinine,  and  cinchonine,  is  dissolved  in  dilute  ao«*iU  .,,  ,.i ,   lu-  m-w^. 

tiltered   from   the   cinchona-red,  is  precipitated   l>y  basic  uxiMt  4 

lead ;  and  the  precipitate  is  decomposed  as  above.  (Bo—  " 

The  cijichonatauiiic  acid  obtained  by  inetliod  2^  an. 
dissolving  it  in  a  small  quantity  of  water,  and  evaporantii^  luc  n'"T? 
in  vacuo,^-or  better  by  aolutioa  in  ether  aud  evu{x>ration.  (nuwrij 

Properties.  Light  yellow,  friable,  very  hygitieoopio  nUMBt  wM 
)me»  electric  hy  friction.  Has  a  elightly  aoiir,  sotnewliAl  asinogal 
!,  but  in  not  at  all  bitter, 

CuteuUHtm  aeeordinff  to  Schwarz.  B<fa«Bn. 

42C.„ S&2     44^&4     .^.^     44*74 

sa  H SO  ft-as  -«—     6*4* 

as  0„ 280    4»-M 49*7« 

C«H»0» a62     10a*00    .« 100*09 

Sctiwin  t«g4nli  the  iqbalince  analy wd  u  1  mixCvfl  of  2  at.  exUiMd  tm 
C"H»C,  wid  I  at,  uiiiltcred  Unnic  acid  Cn*H»0»+  2iq. 

Drcompositions,    L  Ciiicbonataunic  acid  htat$ii  to  100*  in  « 
of  carbonic  acid*  acquires  a  deep  red  colour ;  if  water  bo  th»'(i  i^ssrl 
iipou  it,  a  red-brown  reain  Bep>arateB.  (8chwara.)     Whnn  •- 
dry  distillation,  it  emits  a  faint  odour  of  curU^hc  aciil,    ai,.;    ...  .- 
diiitinate,  which  exhibits  towards  alkalis  in  contACt  with  tbo  iur,  aW 


CINCIIONATANNIC:   \CJD* 
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towaitlfl  ferric  clilomlej  the  same  reiurtions  &»  pyvticninfUhi  (xi,  37if). 
(Schwarz.) — 2,  ItKrtiinoniis  salntimj^  wJa-iievtipciruledUy  hrut,  ilr^pinirs 
a  ivd-broMni  jiowdor  :  after  the  rosidiiL-  haw  lu-oii  f*xlifliiKte4  with  wutor* 
a  Cinnpound  of  diiclionatriunic  acid  wifli  <'iiielnma-r<^d  ivinains  mjdLs- 
Bolvod;  and  liuaUy  tlic  add  b  <;omplctLdy  convci-tcd  into  uinchona-i'cd. 
(Berschus.) — Tht^  arjucouH  Bolutiou  of  cinch otiat ami ic  acid,  esptN^iaily 
if  suiJcreatumted  with  nlkaliH  or  alkaline  caithti,  fthfioi'l>s  oxygen^ 
and  acLiiiirea  a  d;trk«-'r  cnliuir.  {Bcrsclius.)  In  thia  roactkm^  pioduuts 
are  formed,  which  may  be  reg'ardcd  as  cijni|MHind^A  of  a  body  eoiituni- 
ing  C^*]rQ",  with  oxy^pn  Jind  wator.  fSdiwarz,) 

a.  Aqueous  cinchnuutiuiuic  rtcid  dfpositi*,  oil  addition  f»f  water,  a  red- 
brown  subst&nce,wliiclj,  when  waslied  and  dried  ut  100**,  contains  55'35 

,p.  c.  ciiibonj  irOH  hydrogen,  and88'97  oxygi^n,  and  niav  be  represented, 

laooording  to  Schwari!,  by  the  fornivda  C«H»0»,  or  30"HW  +  HO. 
{cole,  b:r^S  p.  c*  C..  5-64  IJ.»  and  .'^S  93  0.)  From  tho  fiUrate,  dilute 
fiuljihurki  acid  separated  red  1]uck8,  easily  snhible  in  alcohol^  and 
Bpariug'ly  in  wuter,  and  containin^j:  at  100",  38*B7p.  c.  C,  4-«l  IL, 
and  5ti-32  O. :  accnrdingtoScliwai'z  =  C"1TO",  or  =  C^ri'O"  +  2aq. 

'(c*lc,  33  91  a,  4*36  H.,  atid56'23  Oi)— A.  Cinchonataunic  acid  in  cnntiict 
with  ail"  and  ammonia,  rapidly  alwovbs  osy^cn,  then,  oa  addition  uf 
dilute  sulphuric  acid,  gives  olT  earbouic  acid— the  rtjlume  of  whicli, 
however,  ie  lets  tlian  that  <"f  the  oxyg'en  abtiorbod — and  defiuHits  red- 
brown  Hi  >ck9j  probably  canyiHting  of  cinchona-red.  — c.  Cinchouataji- 
natc  of  lead  tiried  at  liiQ',  hi  contact  with  the  air,  w^s  found  tr» 
contain  5i"S  p-  c.  PbO.,  and,  after  deduction  of  thiw,  47'U2  p.  c.  C* 
■4'85  U.,  and  47*23  0.,  ahowiu^^that  it  bad  Imeu  converted  into  C^IT'O' 

f(ci]c.  <7'67  p.  c.  C,i  4d3  H„  and  iTJd  O,).  (Schwai-Z.) 

3.  Ciiichanatannie  cieid,  heated  with  aqiiernie  %^roc/i/oriV;  acid,  m  de- 
composed, with  sepamtion  of  red  flockn,  which  disBolvc  with  loek-^een 
colour  in  aqueous  alkalis,  {Schwarz.)  —  4.  Wlien  heated  "with  pofa^Ii- 
htf  it  loses  the  power  of  precipitating- gelatin,  and  does  not  rcoovetthat 
power  even  after  aupcrwi-turation  witjj  acids*  (Pelletier  &  Caventoii,) 

CUnchonatanuio  acid  dissolvee  ivadily  in  tmiier. 

From  the  concentrated  aqueous  Kolution,  fit/drochhnc  and  mlphuvir 
adds  throw  down  compounds  of  cinchouativanic  acid  with  theacidn,  init 
less  easily  than  froirt  aqiioouf!  gallotannic  acid.  (BerzeHus,) 

It  unites  with  bo.<>eSj  forming:  easily  alterable  ealtft,  wliich  split  up 
into  cinchona-red  and  a  Kirbouate,  cBi^ecially  if  they  contain  excess  of 
base,  (Berzclina.)  From  a  eonc4?ntrated  aqueous  Rolution  of  cinchona- 
tannic  acid,  carb/mafe  of  potash  throws  dowu  a  sparingly  Bolublc 
compound  which  soon  tuitis  red.  (Rerzclius.) 

Cinchonatannota  of  Liad.  Preparation,  see  ahaxe.  The  fiftUj  dried  in 
vacuo  over  oil  oi  vitriol  and  a  moist  inixtiu*e  of  ferrous  sulphate  and 
lumps  of  potaBb,  contains  63*5  ix  c,  lead-oxide,  and  after  dedurtiun 
of  this,  66*70  p,  c.  C*,  4-60H.  and  3970  0.,  and  is,  therefore,  C"I1^H)^* 
{onk.  55*81  C,  4-31  H.,  3^-88  O.)  -*-  3PbO.  (»Scbwarz.)  Tho  lead-salt  diied 
at  100"  contains  49*20  p.  f*.  lead-o^ttde.  (Feichhardt.) 

Cinchonataiiuic  acid  di^Bolvee  e:*fiily  in  ofcohot  and  f//4fr.  (Berzeliua.) 
With  stnt*cft,  gdatiii^  and  li'htte  of  ^ffif^  it  behaves  like  gallotannic  acid. 
The  aqucoua  solution  mixed  with  the  latter  acid^  dries  up  to  a  trans- 
parent  extract.  (Kci'Kelius,) 


vol..   YX, 
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2,  Cinchona-red* 

PELLETIER  &  O.VYESTOr.      Ann.  Chint.  Pftt/Jt.  I5»  315. 
E.  ScnwAnz.      TtVcw,  AhtrL  lin:  7,  255. 

"REtrKiiARDT-       E/"i»Afr    rfr>    chfruischm    Btsiandtheife    t^ft    Chtrufrmdim, 
Braunadm',  1^55. 

Ojridi^ed  Tannin  of  CmrAoHa-iw*-*,  Rout/r  cintki/nique,  Maiiere  cohrvnte  rov'f*' 
dii  Quinquina. — Tleafts  {Giitt.  Am,  ]B12.  6{il)  tint  dUtin^isheil  the  iioii>bitt?r 
cunshituent,  inpaluble  in  water,  of  Ibe  akohuUc  extract  of  cinclionA-bairic^  by  tlieiianfl 
of  Rouff^  citichoniquc.  The  cindjpna-red  of  Seliwarz  eic^liibiU  diBcpcnt  prop«rtie«  from 
that  of  PeLletier  K  Cavetitaii,  the  difference  mriting,  accordm;  to  Sc1i«irt,  ftom  tbc 
preseace  of  liutnuuB  aubBiances;  but,  according  (o  Reicbhardt  (Wifw,  Aknd.  Ber, 
HO,  1fi9)r  puri?  dnehon&-red  waa  obtained  only  by  S^hwar/.  whcrreu  that  of  Pftllcrtirr  K 
Cav^ntjn  likewise  cotitain^d  qumo^ne.  ^Guiraud-Boisieiiot  {S\J,  PAetmtZl,  I£"$) 
ilistiiiguij^bud  between  sqIuIiIc  anJ  inEoloblo  oiiicUoiiJi-rLU. 

Formation,     Frnin  iiiiiohuimtttiinic  aoid  by  oxidiitioQ  {\k  481). 

OfCfinrnfyt^.  In  lir^wti,  red  and  yellow  cijiduma-bnrk,  (P 
Oavcntou,)  In  Cinrhimrt  rrrjitt,  (Scliwurz.)  Mnet  abuiulalll  l 
rhotm  rnhyfty  Iohk  in  Cinchona  rrgin  and  C  ftava  Jibro.^n^  luit  nt  nil  iu 
I[iijxnfirf>  ciiK'lioiiH.  (lit^iL-liliiirdt.)  Acvcoi'diiii^'-  tn  UoJfh<«I  (  f^-W  <*Aw«j- 
rla(^e}i  fiud  thrni  chemis*^fn:ii  lifo^UimUlttiUt  \A:\\i%,  Hrl50j,  it  c»coiirH  »!«'>  in 
tlio  littter.  Tlio  oxlrivft  aP  Cinchtmti  ruhru  ijrc|inivJ  with  wattT 
lu'idulifcted  with  t^uliilnirir  aoid,  deposits  cinclioim-riMl  nn  Atandtnf?. 
(Uricliliardt), -^Ciiio)it>nit-iX!d  t>ccurti  also  iu  t'lirapa-biirk  from  Cay- 
011110,  perbapa  obtaint'd  from  a  Perfionia  (Petroz  <t  Kobiuot,  */.  Pharnx, 
7,  34!)).  —  A  rod  oulmirbig  matter,  obtained  by  Caventou  ( JV''.  7. /Mcirm, 
IGj  yOO)  fiom  tbu  biH'k  of  Suiknia  seae'jaitnm  CxUibitfi  a  cvvtiviii  dcgrv** 
of  aiiiiilivfily  to  iniicliwaa-baik. 

PteiHiratioH,   1,  Piniotiur&Ouveiitim  eiba««t]lho  biiik 
r'vai>ot'iitu  ilw  tinrtmu  tu  lU'jiR'Htj;  boil  tdo  tt'siiiur   i. 
witliufidiilatod,  tben  With  pure  Wiit^Tj  ftiul  eKtriiot  tbr  I'aL  \^ 
tfio  cmclioiia-11'd  then  remairiiiii^  behind.^ ^.  Tlic  iM^wder  n; 
rubntj  cxbuufltcd  wilh  water  i'<>Titaining'  Bulphurio  iRiid  urid  u 
is  digested  fcnir  timets  wUb  flloohol  ol  9i>  \i.  (\,  f>r  us  loiii^  iw  tii.  I 

ludrt  nway  coloured;  tho  linctureH  arc  cvaituutcd ;  ami  t\w  R-mduc  w 
imiiticd  by  ic-8*Autioii  in  alauhol  and  t-VRiumUiori  (li*'i<'UJiMriltj, 

9.  Tlio  bark  of  Cinduina  rr^ia,  |»reviouBly  cxlmimtod  with  walCTt  is 

di^osti'd  wltii   dilute  tu|iiuoLm  ammiiniu^  tlu- nMl-lirnwii  bipiid  U  |M- 
eipitnttd   with   liydrnchlorio   iicid ;    Ibu   rod-brMwn  ll(x;ka   eoutuiuiflf 
ntniio\Hno  arid  cmch<nia-red,  aro   Cfdlfn-'tod,   wu^hcil*  jiuil  boiled  wm 
thiji  milk  ni  Uine,  a  couifHuiud  of  ijiiinovuie  and   Nino  then  tni>».ihir  into 
Hnhitiui),    wliilst   ritichnnu-iTtI,    Ingother   witfi   lime,    i*  ' 
residue,     Thi«*  Wttidm:  ij*  wuhIic"!  willi  builintf  wutwr  un  i  ■ 
by  dibiLeHulfjbnrii-  arii!;  the  ijinolioiitt-roil  ihin*  w*  ignited  in  \l 
wikihfxl,  rodiHHolvpd  in  ujnnioaia,  ami  )>rcvi)iilated  with   h\  - 
arid;    tlix*  jHTt'ipitalo  m  wuHhed  and  ihnsolviid  in  idei4i.»|"; 

Bolutioii  filti^rcd  from  tbf!  inHoInbh:  uiatlot  in  evaporated  i >,..-. 

(SclnvarK). 
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4,  Reichel  exhffcnsfs  Iluanoco  cmclionit-ljark  with  alcohfil  of  95  p.  c. 
evaporates  the  extmct  to  dr^ticsSt  and  exhausts  Buccessively  all  the 
canstitiietits  thnt  are  Bohiblc  in  ether  and  in  T;\'atcn 


PrtijKrU'e.'!.  Red-brown,  inodorous,  taf^tcleeSj  mfosiblo  njaBs(Pelletior 
■&   Cavoutou,    Rt'ichhardt)*      Chocolate-browa    (Schwarz),    briok-red 
[(Guirauil-Boisaenot),   light   red-browHj  darkei"   when    prejiared    from 
CVncAowa  rubra  (Rcichel). 


Giienlation  accordtng  to  Bchwan. 


Scbiivarz^ 
at  100", 

12  C 72    ,     53-33     5-1-63 

7  H„ .,.       7 5-19     .......       6-30 

7  O „.     6fi     41*48 41-01 


CaflTOy^ „ 135 


100-00 


luooa 


time. 


According  to  Guira^cl-BouKnot,   tt  ccDftlsts  of  Ci^H'O'i  with  traco  ot  ini^a  tnd 
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Decompositioiis.  When  moiateued  with  water  aud  ktattd^  it  giTee 
off  a  beautiful  puifile-red  vapouTj  condenBing:  with  the  same  coloTir, — 
then  swellB  up,  without  autually  melting,  and  yields  a  diatillate  con- 
fiisting  of  a  brown  and  afterwards  black  erapyrcumatic  oil.  The 
purple-red  substatice  becomes  more  eohd  on  cooling,  then  brown  in 
contact  with  the  air;  it  dissolves  in  alcohol,  and  is  precipitated  there- 
from by  water, — also  in  potash-ley,  whence  it  is  precipitated  by  acids, 
and  with  yellow  colour  in  ethcjr  {?Hxoz  U  Robinetj  /,  Phairm^  7,  355), 
Cinchona-red  yields  by  dry  distillation  pyrogallic  acid,  empyreumatic 
oil,  and  a  carmiiic-coloured  substa-uce,  sofuble  in  other  and  alcohol,  in- 
pohibk'  in  water  (Guimud^Boissenot). 

Cinchona-red  dis&olves  vci'y  slightly  In  boilirig  tenfrr,  fortohag  a 
pale  yellow  Holution, — somewhat  more  freely  in  acidulated  water 
(Pelletier  &  Caveutou).  It  is  insoluble  in  water,  sparingly  soluble  in 
dilute  acids  (Reichluirdt).  —  It  dieaolFeA  abundantly  in  aquei:)US 
^mmonh^  poimh  and  Sivhi^  whence  it  is  precipitated  by  acids. — -The 
ammoriiacal  sohition  forms  witli  chlofidt  of  caictum  a  precipitate  of  a 
fine  red  colour  (Reiehliardt,  Reicbel).  With  magtiesia  and  aiuniina  it 
fnrniR  fine  red  lakes,  the  aolutiona  of  which  in  acida  do  not  precipitate 
l^latiti.  From  the  solution  in  acetic  acid  it  w  precipitated  by  basic 
acetate  of  had  (Pelleticr  &  Oaventou).  The  aqneoiiR  aohition  (Pelletier 
&  Cayentou)  and  the  ammoiiiacal  Bolution  (Reichhardt)  yield  with 
fftrt^tr'emeticy  a  precipitate  of  a  fine  red  colour, 

Ciuchona-red  ie  biaoluble  in  atcoAoi.  According  to  Retch^lf  it  ia 
more  or  less  soluble  in  alcohol^  according  to  the  variety  of  the  bark 
and  the  mode  of  preparation* 

Insoluble  or  veiy  shghtly  soluble  in  ethr  (Pelletier  &  Cavcutou  and 
others).  Diasolres  eaBily  iu  ethers  fonning  a  dark  red  solution 
(Schwarz),  Dissolves  easily  in  strong  acetid  aculy  and  is  precipitated 
therefrom  for  the  most  part  by  water  (, Pelletier  Sl  Caventou,  Reich- 
hardt). 

In  the  uiLalt«red  state,  it  is  not  precipituted  by  animal  gilaiin 
(Pelletier  &  Caventou),  but  its  ammoniacal  solution  is  precipitated 
thereby,  after  a  while,  on  addition  of  alcohol  (Reichhardt), —  The 
eolation  of  duchona-red  in  aqtieous  potash  or  sodapiocipitatcs  gelatin, 

2  I  2 
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but  not  if  it  has  bceti  heated.  On  the  other  liaud,  cinch ona^redi  mixed 
with  amtnoiiia,  baryta  or  Ume,  precipitates  j>:Gktin,  after  being  licatcd, 
but  not  before  (Pdletier  &  Cavcntoii). 


3.  Lignoui^ 

Heicme.      Veher  Chinari/idfti  itud  tffreii  Bestandthite*     I^pzig^  185€. 
<l.  Hkssk,     Ann,  Phmm,  109,  341. 

The  hniDous  constituent  of  Huanoco  cinchona  bark, 
Cinchona-hark  exhausted  with  ether,  alcohol  and  Trater,  ig  n?- 
peatedly  digeeted  with  soda-ley ;  the  dark  red-brown  solution  ia  pre- 
cipitated with  hydrochloric  acid;  the  precipitate  ib  washed,  rwia* 
solved  in  soda-ley,  and  re  precipitated  by  dilute  Bulphuric  a^d;  and 
this  precipitate  ie  washed,  Arat  with  acidulated}  then  with  pure  wftter, 
and  diied  at  100'*  (Reichel). 

Properties,     Black-brown,   easily   friable  m&s&f  having  but  little 
lustre. 

40  C -...240     ......     5»'25     &9*W 

13  H 23  S'6?  s-ee 

N U 3-47    3*62 

16  O , ViS      .    _     31  61        ...     31*£6 


C"H=4NO» 405    lOO'Ua 100-00 

AfUr  dedttction  of  179  p.  c,  aih,*— Fmio  CincAona  rtibrtt,  ReicM  (N.  Br.  Art^- 
92i  9)  Likewise  obtiiineil  ligiioTn,  which  however  wos  f&iind  hj  ftnalfiift  to  r6AUi« 
61.5  p.  c,  C.f  i'6h  H.  uid  if,,  besidei  oxygen. 

Lignoiu,  boiled  with  polasfi^  gyves  off  ammonia  (ITcbpc);  TrT'ltril 
with  potash,  it  likewise  etnit»  the  odoni"  of  wcodniff  (Reichel).  —  It 
dissolves  quickly  in  aqueous  avimoftia  and  in  aodfj-Ut/  (Roichi'l) ;  abo  in 
aqueous  aikaline  catbonaits^  without  taking  up  oxygi'Ji  ^lit^sse).  The 
ammoniacal  solution  ia  precipitated  by  acids^  and  thrown  down  from 
limt'  and  han/ia'Sahs  a  red  brown  jelly ,^ — from  had'Sititjif  a  light  fici»h- 
colourcd  precipitate  (Rtachcl), 

It  ie  perfectly  soluble  m  alcohol  of  65  p*  c.  (ICeichel)* 


4,  Quinovataniuc  Acid, 
C"nw  t 

ItABivrrrz.     Witn.  Akad*  Ber,  ^,  266  ;  abstr.  Ann,Phann,  79,  ISO. 
Oratrrfnce.     In  the  bark  of  VineMna  nova  or  »urinamtnn%. 
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Fi-qyaraiioiu  Tlic  aqueous  decoction  of  the  bark  is  precipitated 
with  neutral  acetate  of  lead  ;  the  precipitatp,  -which  serves  for  the 
preparation  of  quiiiova-red,  h  removed;  and  the  filtrate  is  divided  into 
three  parts,  one  of  which  is  completely  precipitated  wilh  basic  acetate 
of  lead,  aud  then  mixed  witit  the  other  two  portions.  The  precipitate 
thuB  produced,  coutahiing  ijQinovine,  the  renjainder  of  the  quluova-red, 
ai*d  a  small  quantity  of  quiuovatannic  acid  (but  scarcely  available  for 
the  preparation  of  the  latter),  is  also  retuuved,  and  the  liquid  filtered 
therefrom  is  precipitated  with  basic  acetate  of  lead.  The  washed  pre- 
cipitate is  decomposed  under  water  by  hydrosulphuric  acid ;  the 
Iphide  of  lead  is  removed  by  tiltration,  and  the  hydrosulphuric  acid, 

tly  by  warming  the  liquid^  then  completely  by  neutral  acetate  of 
^ad;  the  liquid  is  agtiiii  filtered ;  and  the  filtrate  is  mixed  with  a  lar^e 
quantity  of  strong  alcohol,  which  throwa  down  flt^cks  of  quiuovatanuate 
of  lead.  From  this  salt  the  add  ia  separated  by  hydi'06«Iphuric  acid,  and 
the  solution  freed  from  sulphide  of  lead  i«  evaporated  in  a  stream  of 
cai'bonic  acid. 

Amber-yellow,  Iranapereut,  friable  mass,  having  an  aatringent  aud 
fiomewhat  bitter  taste^ 

vt  lOO*.  mran. 

28  C 168     52-01  51-82 

19  a....™ 19     9-88  5«5 

17  0..,.„ ...„.  136     ....,,„  4211  ......  ^233 


2C"H»0*  +  ftq,  ....  323 


1 0000 


lOOOO 


Decompositions.  1.  When  mixed  with  flM^a/w,  it  oxidises  m  contact 
with  the  air. —  The  aqueous  solution  left  for  some  time  in  contact 
with  the  air  deposits  a  red  powder,  soluble  in  aicmonia  and  iu 
dio!,  aud  probably  consiBting  of  quinova-red. — -2.  By  boiling  for 
»e  time  with  dilute  sufphuric  acid,  it  is  deconi]>oscd,  with  forma- 
tion of  a  Bubetance  which  reduces  an  alkaline  solution  of  cupric  oxidej 
Jike  glucose.  — 3*  In  contact  with  a/prk  fii/thare  or  at-etaU^  it  assumeB 
a  dark-grcenisli  browa  colour,  the  protoxide  of  copf>er  being  reduced 
to  dioxkle,  and  the  add  oiidised  to  viiidic  acid.  ^4*  It  reduces  tfiVrer* 
land  ffold'Salts. 

CvmhiittUwfts.  Soluble  iu  tvaici\  Turns  brown  in  contact  m(h 
ammonia^  the  coltiur  gradually  becoming  darker.  Does  not  precipitate 
tfiriar'tmctic. 


Quitiovatftufiate  of  Ltad,  The  aqueous  acid  docs  not  precipitate 
neutral  acetate  of  lead.  The  salt  is  prepared:  1,  By  precipitating 
the  acid  with  basic  acetate  of  lead,  washing  and  diyin^  at  lOO'',  — 
<M*  By  precipitating  the  alcoholic  solution  of  the  acid  with  aloohoHc 
of  lead,  washing  the  precipitate,  and  drying  at  lOO'** 


According 

id  I. 

HlutffeCi. 

According  io  2. 

niuiw<ti. 

mtan. 

140  C   

.'^0-l2     , 

...     2!J99 

28  C    

,.     26-25     . 

...     26*41 

as  K  .„„. . 

3-18     . 

...       3-08 

i;  H  

..       2-65     , 

...       2-57 

79  O    

22-69     . 

..,     22'G7 

IS  0  

..     \^-l^     . 

...     IS'95 

n  Fbo  .... 

1401     . 

,     ■I4*2fi 

3   PbO 

.     52-35 

...     51-97 

looio 

...    100-00 

100-00     . 

...  100  tJO 

^44*1  ^Is-EKC  ^-Tn»    T^_.  / 


■rrvTffnfKt^.^Tf'i 


MtfM*^ 


r#* 


sr   ZT  HL    "ni'niTiar-j^-L.       •-•Karat    raafcfr-f :  ^  i_^   •«  ij-. 


rrrruv    -Ur     un  '^^-^  ^  _Tr-^-:ira-^i   '-tie  *3i:i>:fi  ■:.:  a  Urp 
A*i*"  ««ain^    'at  ifcf  iT'ttTt^nnar  mx  -wrs^  hyi  Vsjer.  the  xncs- 
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By  8Uccessivo  treatment  with  potash  and  acitht  quinova-red  is  con- 
verted into  a  tannic  acid  (Pelletier  &  Caventou).  —  With  nitric  acid  it 
forms  oxalic  acid  (Pelletier  &  Caventou). 

Quinova-red  is  nearly  insoluble  in  water,  (Hlasiwetz.)  It  is  not 
altered  by  dilute  addfl.  It  dissolves  easily  ui  aqueous  ammonia,  and  in 
iXiQ  fixed  alkalis  (Hlasiwetz),  less  easily  than  chinchoua-red.  (Pelletier  & 
Caventou.)  Forms  insoluble  compounds  with  baryta  and  lime, 
(Hlasiwetz).   Does  not  precipitate  tartar-emetic  (Pelletier  &  Caventou). 

Alcoholic  quinova-red  is  completely  precipitated  by  alcoholic  sugar 
of  lead.  The  red-brown  precipitate  washed  and  dried  at  100°,  contains 
45*1  p.  c.  PbO,  S2'61  C,  and  2*33  H.,  and,  therefore,  consists  of  oxide 
of  lead  and  oxidised  quinova-red  0**IPO"  (Hlasiwetz). 

Quinova-red  dissolves  easily  in  alcohol  and  in  ether.  (Hlasiwetz.) 


C. — Tannic  Acids  from  Finns  ,':ifflvestris  atid  Phlohaphene, 

1.  Ozsrpiziitannic  Acid. 

0"11W.' 
Kawauer.     Wien,  Akad,  Bet%  11,  354. 

Occurs  about  Christmas  in  the  needles  of  Pinus  si/lvestris,  and  is 
obtained  as  a  lead-salt  in  the  preparation  of  pinipicrin  (see  below).  The 
lead-salt  is  digested  with  acetic  acid  diluted  with  8  pts.  water ;  the 
filtrate  is  precipitated  with  basic  acetate  of  lead,  which  throws  down 
a  pure  lead-salt ;  the  washed  precipitate  is  decomposed  by  hydro- 
sulphuric  acid ;  and  the  filtrate  is  evaporated  over  the  water-bath. 

Grey  or  brov.':iish  i)owdcr.  Inodorous.  Has  a  very  astringent 
taste. 


at  100*. 

Kawalier. 

14  C 

.....     84     .... 

51'22     ... 

51-24 

8  H 

8     ..., 

4-87     .., 

4-98 

9  0 

72     .... 

...     43-91     ... 

43-78 

CWHW... 

164     .... 

....  100-00     ... 

lOO'OO 

After  deduction  of  1*6  p.  c.  uh. 

Decompositiort.  1.  JBurns  when  heated  on  platinum-foil,  leaving  a 
residue  of  charcoal.  —  2.  After  supersatiu-ation  with  ammonia,  it 
quickly  absorbs  oxygen  from  the  air,  and  becomes  dark-brown. — 3.  By 
boiling  with  hydrochloric  actdf  it  becomes  turbid,  and  acquires  the 
colour  of  carmine.  Aqueous  oxypinitannic  acid,  mixed  with  oil  of 
vitriol,  turns  red,  and  deposits  flocks  on  addition  of  water.  On  boiling 
it  with  dilute  sulphuric  acid,  a  red  powder  is  precipitated,  and  after  the 
removal  of  this  iwwder  and  the  acid,  tliere  remains  in  solution  an 
amoq:)hous  substance,  which  contains  42*60  p.  c.  C,  and  6*80  H.,  and 
does  not  consist  of  sugar  (Rochledcr  &  Kawalier,  Wien,  Ahtd.  Ber, 
29,  22).  —  4.  The  ammonia-salty  mixed  with  nitrate  vf  silver,  becomes 
brown-red,  and  separates  metallic  silver  when  heated. 
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Coitih'matiOtts.  The  acid  dissolvoe  readily  in  trattr.  The  aqueonB 
firid  id  colcim'cd  yellow  by  ttmutomn.  and  foiTnti  ^witli  bmyht'ttatrr^  ai 
yoUow  liquid,  wLicU  deposits  red  jJockn  wlien  Itcated.  It  is  c^hluiiivv 
^I'cen  by  Jh^ic  chloride^  and  jn'ccipitatt^ts  f^eenieh-browii  liy  t*iilf»tiata 
t\i  copj>ei\  and  a  »ma1[  quantity  nf  oiumoTiia*  It  is  not  preciftitatci' 
liy  tartut'-auetii:  or  nrfyt/fe  o/'  j*7ra\ 

0.typimtatuittte  *>/ LeucL  —  heutvjil  auJtato  (4  k'^d  ftu-niK,  mth  tin 
Htjueous  aoid,  a  k'niou-yelluw  prL-dpitato,  incliuing  to  g^reeiimli ;  \m&n 
tiovtatc  of  load,  a  creani-colaui'cd  preci])itato,    Pr(')>aratii*i»  an  abejvi*. 


sa  iJ iGa  i!ii-J3  ... 

13  M .« .,..     13  „_..  203  ... 

15  o„„ , 120  -.„...  18*86  .. 

3  PbO aas  ft2  66  ... 

c^'ir^o^.sPbo  6:^s  loo'on  .......  loo-oo 


2(>ll 
53-3A 


2*  Finitaimic  Acid. 


KAWALitiii*     n'l'en*  <d'CYi</*  .Ber.  11,  ^57.  —  29,  19. 

1.  Occura  a.bout  ChristuiaB  in  tlic  iicedleu  of  old  tree«  of 
»j/lt'€i*tmt  and  jh  obtained  ns  a  lead-swit  iu  the  preparatiou  of  pimj 
Tbf  liquid  from  which  tho  oxypinitauuic  acid  Jiae  l>oen  precipitated  by 
iK^utraf  acetiitc  of  luad,  is  beated  to  the  boiliiip:  point,  baJ^ic  acetate  of 
loud  iH  then  added  by  dit>pB,  and  the  wholo  left  to  cool,  Tho  waahitl 
pivcipitate  in  ih'compnaed  by  liydrowulphuric  aoid,  nnd  tholii^uid  hcalod 
with  the  siilpliide  of  k'ud,  thru  fiUored  and  PTRjKjmtod  to  drynefW  in  « 
tt(i'(?aiJi  of  caibouic  ncid. 

2,  It  occiU'a  ahio  in  the  greeu  par U  of  TAtiJti  occuien4Kifif,     (j 
Thvjijenm^)     It  ie  partly  prcoiiiitated,  logtther  with  thnjiu,  by  ueuli 
acetate  of  Irad,   [wi.r(Iy,  tagt3tuer  with   thujigenin,  in  the  suWt 
pr«H;ipitation  by  Irtisic  acetate  of  lead,   iirtd  rt-maina  in  solution 
these   (necipilates  aie  decomposed  by  hydiHisulj'tinnt.'  acid,  and 
thujin  and  tluijig-enin  have  civBtalliHed  out.     The  ivnmiiiinj^  eoliuioit 
are  evaporated  b.i  drynuss,  and   Ihc  punUnnie  acid  iw  exlnu'ti^l  h 
anhydrous  cther-ateuhoL     Thu  liltiato  quickly  evinxnated  In  diyn*' 
over  thy  waLer-batb^  teaveu  the  aeidwhieh  may  hr  drieil  in  vacuo  ov<fl 
oil  i.if  vitriol. 

Yellow-red,  or,  if  [ireimied  from  Tfiuja,  brownish   yi-llow  p»ji 
haviuK  "  Hbi;htly  bitter^  abtringent  tuste.     At  \W   it  Iiccoum 
uiid  j^luiiuouK. 

Kawdlier. 
from  FiHiu.     frtim  Tk^/4, 

U  V 84     ....     53'84     ....     63  il     bV^7 

»  H    S     ,..,       5^12    „..       fi'42    »*i> 

eu 64     ..„     4104     ....     4107     40-7< 

C"n*0»    .„.  ISA     ....  10000     ...  tOO'OO     lOOOO 
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Dec&tnpositions.  1.  Burns  on  platinam-foil,  leaving  charcoal. — 
2.  Swells  tip  at  130**,  yields  an  acid  watery  distillate  between  100** 
and  200*',  and  tar  at  higher  temperatures.  —  3.  The  ainmouiacal  solu- 
tion absorbs  oxygen  and  becomes  red-brown. — 4.  Wlien  aqueous 
pinitannic  acid  is  heated  with  dilute  adds,  a  red  powder  is  separated, 
while  an  amorphous  substance  remains  behind. 

a.  The  red  powder  (prepared  witli  pinitannic  acid  from  pines)  con- 
tains 68-22  p.  c.  C,  4'G5  U.,  and  37*13  0.,  agreeing  with  tne  formula 
Q^WHy^  (calc.  58-33  C,  4*63  H.,  and  37-04  O.).  — The  product  from  Thuja^ 
after  washing  with  cold  water,  dissolves  with  difficulty  in  boiling 
water,  and  separates  in  brick-red  flocks  on  coohng.  After  drying  in 
vacuo,  it  contains,  on  the  average,  58*37  p.  c.  C,  4*69  H.,  and 
36-94  0. 

b.  The  liquid  freed  from  the  red  powder  and  the  acid,  leaves,  when 
evaporated  over  the  water-bath,  an  amorphous,  brown-yellow  residue, 
which  reduces  cupric  oxide  in  alkaUne  solution,  like  glucose,  but  does 
not  taste  sweet  or  exhibit  any  of  the  other  characters  of  a  sugar.  It 
ct>ntaius  47*02  p.  c.  C,  5*84  H.,  and  47*140.,  answering  to  the  formula 
C»fl»0»  or  C»H«0*». 

Pinitannic  acid  dissolves  readily  in  ivattr.  The  solution  colom-s 
finic  chloride  dark  brown-red,  and  pi-ecipitates  cxtpiic  sulphate  and 
nitrate  of  silver,  the  latter  on  addition  of  ammonia. 

Piuitannate  of  Lead,  —  The  a<iucou8  acid  throws  down  from  neutml 
acetate  of  lead,  a  yellow  precipitate,  easily  soluble  in  a  small  quantity 
of  free  acetic  acid ;  from  the  basic  acetate,  at  mean  temperature,  a 
lemon-vellow  at  the  boiling  heat,  and  with  excess  of  basic  acetate,  a 
fiery  chrome-yellow  precipitate.  Contains  54*16  p.  c.  lead-oxide,  and 
after  deduction  of  this,  53*11  p.  c.  C,  5*42  H,,  and  41*47  0.,  on  which 
account  Kawalier  supposes  it  to  contain  C«n»*0»  =  4C"H«0»  -h  nO 
in  combination  with  lead-oxide  (calc.  53*08  C.»  6-21  H.»  and  41-71  O.). 

Pinnitanuic  acid  dissolves  easily  in  alcohol  and  etiker.  It  does  not 
precipitate  solution  of  gelatin.  Its  aaueous  solution,  heated  to  boiling 
with  a  small  quantity  of  stannic  hydrochlorate,  ^communicates  to 
woollen  stuffs  mordanted  with  alum  or  tiu-salt,  a  pcrmaucut  li^mon- 
yellow  to  chrome-yellow  colour. 


3.  Cortepinitannic  Acid. 

C»HW  ? 

Kawauer.     Wien,  Akad.  Ber.  11,  363. 

Occurrence,  In  the  inner  and  outer  bark  of  old  trees  of  Pinus 
sylvestris  about  Christmas. 

Preparation,  From  the  inner  hark  (see  Pinicoiretin,  p.  33).  The 
lead-salt  obtained  in  the  preparation  of  pinicorretin  is  suspended  in 
water,  and  decomposed  by  hydrosulpliuric  acid  ;  and  the  heated  liquid  is 
filtered  from  the  Buli>ludu  of  lead,  and  evaporated  to  diyness  in  a  stream 
of  carbonic  acid. 


'1!J0 


TANNIC  ACIUS,  EIC,  FROM   PINUS   SYLVESTIUS. 


'2*  From  the  outer  hark.  The  bark,  clcauAcd  (itid  cottrstrly  bnji-ti'i!, 
W  U>ilud  with  alcohol  of  40°;  tho  filtrate  is  left  ^^  cckjI  ;  tbu  wax 
which  Hcjiarutca  it*  removed  by  filtration  i  and  the  j^eal*?r  |ar(  (if  ilic 
»lcubot  in  distilled  o0j  wberetipon  a  fresh  quautity  of  wax  *i4*iKinit«t 
out.  The  filtered  aud  expressed  liquid,  mixed  witli  water  aud  i«>Itjti<iii 
of  neutral  acetate  of  lead,  yields  a  precipitAte  of  iittjiuro  coricijinitaiiuaie 
of  lead  (a);  and  the  liqTud  filtered  therefrom  ^-lelda,  with  Imaic  iw.-clutc 
of  leadj  a  second  incdpitatc,  which  has  a  dirty  ytllnw  C4>luurt  tnt  like- 
wise Cimsisis  of  cortepinitaniiato  of  lend  (^).  Tlut  li rat  load-salt  is 
ti'PJited  with  dilute  acetic  acid  \  the  red  fiitrnte  is  nn*ciiiitate<l  wiili 
baeic  acetate  of  lead ;  the  br*>wii-red  prtM^ipitate  is  w&sheJ  attd  rinnon- 
poeed  by  hydrosulphuric  acid  j  and  the  hot-filterc*!  bquiti  in  I'vafwratt^d 
to  dryness  iu  a  stream  of  carbonic  acid,  coilepiua tannic  add  ihtu 
niDftiuiug, 

Jh'opirtm.    Bright-red  jx>wder. 


lUTr«li*r, 

a.               £»  wtmi. 

32  C „,. 

..  192    , 

.,.     55'tfa    . 

...    55M5     56-12 

17  H    

-.     17     . 

4*»2     . 

»      5-30    4'?6 

17  O    

.  13d     . 

..     39'43     , 

,.     39-25     50  12 

C"H'?0"  „ 

,  34a   . 

.,  1(K)-0D     . 

..  100-00 lOOtJO 

a.  Obtained  from  the  inner;  h,  from  the  oat<?r  bark.  For  6,  KiiwoHrr fif« tba 
forrnnl*  C**H*0*'.  differing  from  the  form iilft  dbore  by  |  at.  ir tier,  and  regnitfl* 
2C«H'0^  ^-  3  HO,  i  as  4C"^FF0^  +  &HD. 


Decompositions.  Thcload-salt^snlitiiincd  aa  ftbave^C'^*^  'e. 

after  deduction  of  the  lead-Qxide,  54-(il  p,  c,  C,  5'LS  II  t»., 

therefore  cortepuiitannic  acid,  C^JIt)*  (rare,  &<'2Jp.  e*  C,  6-om  H.,  <«-b»  O.), 
combined  with  Jead-oxide  (sueb,  at  Icnsti  uppwr*  to  be  Kawiiljcr*!  mmntu|). 
When  this  lead-salt  is  decompo&(*d  under  writer  by  hydr*wi!phuric 
acid^  and  the  filtrate  is  evaporated  iu  contact  wiln  the  air,  then; 
remains  an  apj)areiitly  unaltered  residue,  which  hrtwevpr  eoutairm 
48'OS  p.  c.  C,  A'*Mi  IL,  and  4C'37  0.,  and  u  thr-reforc  iicrliape  umitt)r- 
tannic  acid  C»*n^»0«, 

Tlie  aijueoufl  Bolutiou  of  the  add  '\&  coloured  green  by  ^V-^'^ 
chloride, 

CorUpluiUinnatr-  n/7/frtrf, ^Obtained  from  the  uuior  bark  m  thcin»zi- 

nei'  dcBcrilx'd  at  page  33, 


2:i  H 

23  O 

3  PbO.™ 


..„  2SS  , 

...     U  . 

184  , 

335  , 


3460  », 5417 

2-77  —  aw 

2M7  2t>»» 

40-37  40M 


C»|iao»,aPbQ        ..  83n     - 100  (»    1M40 

^ftl'^  dcdiictittti  of  the  Icad^tnidt,  C'Ml^fP  or  3C>»EI'0'  *  2llO.     (iCa«^bcrj 
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4.  Pinicortannic  Acid. 

Kawalier.     Wien,  Akad.  Ber,  11,  360. 

Occurrence,    In  the  bark  of  Finu^  sylvestrk. 

Formation,       Cortepinitannic  acid  changes  to  pinicortannic  acid 
when  its  solution  is  evaporated  in  contact  with  the  an*  (see  p.  490 ). 

PrepanOion,     See  Himlooiretitt  (p.  33). 

Frc^^trUeBm    Bed-brown  powder. 


ill  vacuo. 

KswaHer. 

s«  c 

192    

....    48-60    .. 

48-57 

19  H 

....     19     

...      4-81     .., 

4-93 

23  0 

184    ..... 

,...    46-59    .. 

46-50 

C>»H»0O 

....  395    

....  10000    .., 

100-00 

After  deduction  of  1-2  p.  e.  aah.  —  C»H"0»  or  2C^1A^Q^  +  aq.    (Kawidier.) 

When  boiled  with  roater  containing  hydrochloric  addj  it  is  converted 
into  a  bright  red  powder,  which,  after  drying  in  vacuo,  contains 
61-66  p.  c.  C,  4-47  H.,  and  43-97  0.,  and  is  therefore  C«H»»0»S  or 
8C"H"0^''  +  HO  (Kawalier).     Calc.  51-34  C.»  and  4-45  H. 

After  drying,  it  dissolveH,  but  very  slowly,  in  waUr.  Its  aqueous 
aoIutiOB  colours /errK;  chloride. 


5.  Tannopic  AcicL 

C»H"0»? 
RocHLEDER  &  Kawalieb.     Wicn,  Ahod,  Ber,  29,  22. 

Occurs  in  spring  in  the  needles  of  Pinus  sylvestiisy  and  was  obtained, 
instead  of  oxypinitannic  acid,  in  a  preparation  undertaken  with  the 
object  of  obtaining  the  latter  (p.  487).  —  Needles  gathered  about 
Easter  contained  tannopic  acid ;  those  gathered  about  Christmas  yielded 
oxypinitannic  acid. 

It  oxidises  readily,  especially  in  contact  vrith  wann  moist  air.  When 
heated  with  sulphuric  or  hydrochloric  acid,  it  yields  a  red  decomposition- 
product,  similar  to  that  which  pinitannic  acid  deposits  under  the  same 
circumstances. 

at  100^  Kawalier. 


28  C 

15  H 

13  O 

168     ... 

15     ... 

104     ... 

58-51     ... 

5-22     ... 

36-24     ... 

58-45 

5-28 

.....     36-27 

C=«H"0"  

287    ... 

....  10000    ... 

100-00 

-'*^**'^  "■      --^  -a^n-^i  3*rs  a  tai..jr:,i,^,-   ,.  j^^;  ..--^  ^^^ 
^rvr   HIST.-     r   -^  .-am«-  -rTa.  -ttr^-  .     -^  ^^.^  _,^  ,^ 

-rtetu-t   mil  me  iues-l  i.md   mz^i   -^j^'   -,,|^,   ^^^^^^g^  -j-  ^ 
rail,  jje  ~iie  jes. 


-jrw  -unt-.  -nil  inancctr-    -e  fiiace   fcwcc  naii  si^odkfe*!::  f*  <» 
lie-.*  *.mrj  tt .    -3.^   j..7iiit  »  ik^s^i  frrnL  3w  ■^l.i^«.^^TwJ  vcm. 


*..":ii:r  irsKizi^^^:  ■'^.-i  ajlvdzix  Ltc:^  acetate  .-iita.l;  ihrrfr 
u;r^-^  -ri»t:^:  ^1  i^txcc^rised  ic^ier  water  with  hrdn>?ulptiir/ 
fc-ji:  :  'Sjt.  £,-:*>  i^ki=.  *Tac«.rAtr>i  la  a  «tream  of  c-atN  oic  dC'i:  ^ 

i-:--!!   -*  rst  !•»'.     Hae  an  astringent  taste. 

Kawalier. 

MC -... .  I6el    60-«5     „     60-42 

U  H _ -     13    .- i-Cif     4:6 

12  0 96    3^*«6     34-82 


C»H"0»  277     100-00    100-00 

After  dedoction  ofO'U  to  0-8  p.  c.  ub. 

Tlic  a-jiM-'Ous  Kulutioii,  heated  with  dihite  suljihttnc  or  fii/ffni-li >ne 
' .  J*       __ .  1  . :._:*  ,.*^.  ..r  miMviia.  *t. ..    *     • .  - 


',  d<i>»-i^s  a  fi"*'  r*'!  pnripitnto  of  nearly  the  Kaiiie  ci>nijVi:^ti'ia  a« 
M-ii>Tto\f\\\\v  acM.  Tin*  (iltratr  fn-i'il  fnnu  Pulphuiio  aiitl  ami  r*. 
of  the  r*Ml  IhmIv,  hy  a  Kinall  <iuaiitity  of  I>a»<ic  iio'iate  .»fK*l 
fn>m  lead  hy  hydnmiilphiiric  aeiiK  leavea,  on  cva|^-*niti'*a.  J 
tieli  f 'lourleHs  remHiie,  which  reduces  an  alkaline  cii|iric  M>l«ti  r 
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like  glncoee,  and  bums  on  platinum  with  an  odour  of  sugar.  The 
quantity  obtained  from  100  pte.  of  tannecortcpinic  acid  reduces  as 
much  cupric  oxide  as  5'43  pts.  of  grape-sugar. 

With  aqucoxxB  finnc  h^drochlorate  it  becomes  dark  green,  then  red- 
brown,  and  finally  yields  a  black-green  precipitate. 


7.  Pityzylonic  Acid. 

WrrrsTElN.     Pharm,  ViertelJ,  3,  14. 

From  iriruc.  pin^*  »nd  tvXov,  wood.  —  0ccui*8  in  the  stcm  of  Pinus  sylvtstm, 
aad  probably  also  in  that  of  Pinus  Abies. 

Prqxiration.  Finely  rasped  pine-wood  is  boiled  with  water,  the 
liquid  is  mixed  with  carbonate  of  baiyta,  strained  and  evaporated  to  a 
few  ounces,  then  filtered,  and  the  residue  is  exhausted  with  ether. 
The  mass  exhausted  with  ether  and  treated  with  warm  alcohol,  yields 
to  the  latter  liquid  pityxylonic  acid,  which  remains  behind  when  the 
solution  is  evaporated. 

Brown-yellow,  amorphous  mass,  hygroscopic,  with  a  strong  bitter 
taete  and  acid  reaction. 

Sparingly  soluble  in  cold,  easily  lu  boiling  vnUer,  formmg  a  pale 
yellow  solution,  which  becomes  turbid  on  cooung.  —  Easily  soluble  in 
itihalme  water. 

Lead'Salt,  The  acid  is  dissolved  in  ammoniacal  water;  and  the 
aolution  precipitated  with  neutral  acetate  of  lead.  —  Bitter  powder, 
becoming  electric  by  friction.  —  Somewhat  soluble  in  water. 

Wittitein. 
a/ 100\  1MMII. 

25  C  1500     44-43     44-58 

20  H 200     5-92     5*81 

8  0 640     18*99     1911 

PbO 111-8     30*66     30-50 

C»H«0«,PbO    ....  345*8     100*00     100*00 

So  according  to  Wittitein. 


8.  Phlobaphene. 

Stabeun  k  HoFSTETTER.     Ann,  Pharm.  51,  65. 

According  to  Stiihelin  &  Hofttetter,  pblobaphene  it  an  ordinary  conitituent  of  the 
outer  bark  of  Pinus  iy/re»/m,  Betula  alba,  yellow  cinchona-bark,  and  the  bark  of 
Platanut  aeeri/blia.  Kawalier  (  rTiffl.  Akad.  Ber.  11,  344)  contette  the  independent 
cxiatence  of  phlobaphcne,  whereas  J,  Wolff  (Pharm.  Vierte(f,  3,  1)  finds  it  alto  in 
birch-fangus,  and  Wittatein  {Pharm.  Vierie^.  3, 10)  in  pine-bark.  Uene  {Amn  Pharm, 
109.  343)  calla  attention  to  the  resemblance  of  pblobaphene  to  dncbona>red  (p.  482), 
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ime,  nil  tlic  avcrn^e,  fJ2-78  p.  r.  C,  i-ntt  11.,  and  S^'fJS  0.,  anewovlng 
tho  frHTBIlla  C^U^O^  (cull-.  62-50  C,  4*10  IL,  and  33'34  0.|. 
rV.  The  ycllowj  sour  ami  a»triup;c?ut  liquid  filtered  from  the  phloba- 
plionc,  dt'positft,  mi  stainUn^  ur  evapiuatioji  in  contact  with  the  air, 
lydratp  of  phlobaphenc,  in  tlie foiiu  of  a  rcd-bro^'ii  powder,  containing 
JO'81  p.  c.  C,  4-59  11.,  and  35'60  0.  It  pi-ectpitaten  nictnilic  and 
Sarthy  ^altg,  also  ferric  chloride,  tlie  latter  dark-js^eeu.  On  adding 
Itnitml  acotato  of  lead  to  the  lint  hqiud  immcrliately  after  filtra- 
^011,  a  gi'oy  predpitato  is  formed,  cuiitiitdlng,  mi  Ihu  avemg-e,  37'92 
>,  c.  C,  2*49  IL,  21'H0  (>.,  and  31-79  PbO.,  aubWcrhiir  to  thu   furmula 

IL  Phhiho^ih^m:  fcom  th-  Hark  of  PffUanu^  Aco-tfvUa. — Extracted  by 
ilutc  p'Uanh-ley  from  Xho  brivk  previously  exhausted  with  ctber,  and 
pri'rlpitritt'd    by   rlilnb*    ynlphnrie    and.     The    red-brown    floekH    arc 
waj5ihcdf  tlien  diHsolvedHf^vei'rtl  tiinoi  hi  boiling  ali;i>lK>h  and  lln^  snlidiuii 
is  ovapniat-cd,  Ucd-browii  amorphfiut^  powder,  haviug-  a  Hliir'illy  astrin- 
nt  ta^te,  finrncwhat  i5<)luble  hi  cold,   more  soluble  iu  IwiliiiR:  wnt^rj 
nlubln  in  aqiU'uuH  arniin>jiia  and  in  alroho!,     Coatrtinsj  on  the  averag'o, 
l"ti  p.  c*  C<,  4*80  IL»  aiid  07'i(7  <*,,  eoncsjifniflintf  to  the   fnrmula 
C«ri*0*  -f  2aq.  (cttlo,  hl'W  C\,  4'7ti  IL,  and  38*10  0). 


III.  P/ihihftplifine  jh'ut  Vffhw  Ciftrhium-hfti'L'. — When  the  alcoholic 
extruet  nf  t1i<'  bark,  ]ireviiiU8ly  eihanateil  with  c*tber,  ifl  eraporated  as 
long"  ns  it  rcnittinH  chnii",  and  thei*  mixi'd  with  wuter  ctrntaiuhi^  sul- 
phuric arid,  a  eivpiourt  red-brown  pttvipilate  fiiUrt  tt*  the  butbnn.  From 
this  pi'edpitrtte  un  insohdile  portiuii,  C^^IfO',  may  be  Hcparated  by 
itiori  in  aminuiiia.  If  tlie  Bolutimi  be  then  proeipitLitiid  witli 
_  otid,  aiul   the   prouiiiitatc   treated  with   nleuhul,   phlobapbene 

'Temains  bobitiJ,  and  a  fresh  portit^n  of  the  body  C*^11*^U'  passes  into 
soluti*>ri.  Tbe  phlobaphene  tiius  obtained  Ib  a  brown-red  ijowdcr, 
which  dues  not  fuse  ^vhen  heatedj  is  insohible  in  water,  acida,  alcohol, 
and  ether^  and  diKBolves  onHily  in  aqneuus  alkalis.  It  contains 
(V2'bb  p.  c.  C,  4*41  H.5  and  33'04  0,,  aiiHwerinj?  to  the  forinula  (J^lPO*, 
and  the  compound  precipitated  by  neutral  acetate  nf  lead  from  ita 
.aninjoniacal  solntion,  eontaiiia  18*57  p.  e.  C,  1*39  H,,  10'19  0.^  and 
160*85  PbO,  agrcei^i,^  with  the  fonmiU  C^lIK)*4PbO.  From  the 
einohona-bark  exhausteJ  with  alcohol  and  ether,  dilute  potash-solu- 
.  tion  exti'acts  hydrate  of  plilnbapbciie,  proeipiLubIc  by  Hulphnric  acid, 
^^ml  containbig'  5ti'35  p.  c.  C,  4'59  JL,  and  au-uO  O.  When  this  com- 
^^mpimd  is  precipitated  from  the  alcohohc  eohition  by  alcoholic  eufjar  of 
^■itnui,  the  precipitate  contains,  on  the  averaj^e,    70'2*i  p*  c.  FbO,  as 


u 


IV,  Phhhaphrne  Jfom  the  oitter  Bfiri-  af  B^iulu  ^/in.^AfkH'thie  bark 
baa  been  exhausted  with  ether,  alcohol  cxti'acta  y^hlnbaphene  contain- 
ing:^ 62"3~  p.  c.  C,  4*35  H.,  and  ;33'2j6  U,  Hydrate  of  pbtobaphene 
hen  remainH  in  tbe  liark^  whence  it  may  lie  r-xtracted  tiy  )»ota»li-ley, 
arid  whe-ti  precipitated  Uy  hydrocblorio  acfdj  coutaina  W^'^1  p.  c.  0<, 
4-67  n.,  and  H5'40  O. 


lOG 


TANNIC   ACIDS   FBOM   ASPIDIIM   HLIX   MAS 


D. — Tanmc  Acids  from  A^pidmm  FHU  J/i**. 

1,  Tannaspidic  Acid, 

C76;   C'Am.  riV?;.  1851,  4if'2  rtiid  -X;?. 

Ocninvitce.     In  tiie  rant  of  Aspiditiut  FilU  jnnit, 

Prepnvdtimu  Wht^u  the  cuai'st^ly  inilvcnwjil  forii-rrtoi  \»  tjoilei!  wiUi 
alrohol  of  75  to  80  p.  c,  mid  tlit*  ileeoctioii  mixtxl  ^rith  waUrr,  a  liitte 
hv'lrficliloric  add,  and  imh'eriBoU  Huljihate  of  Hoda,  a  j>r<*L'ijutttte  u 
lormcd,  containing  iJiiniaKpidic  and  jitoritannic  nrulw.  Thin  prtn-ipitAlf 
is  rolloi^ted,  waBlunl  witli  solntitju  of  siilpliatr  <»f  hoda,  |iresncd*  ajyain 
tritnratt'd  with  wator,  and  di^^-'Htcd  for  lialf  an  hour  at  60  — wr 
witli  wator  eontainiiiff  hydr*x^lilonr.  acid,  \^*i)crc*by  ainnioniii  and  oltwr 
baecs  arc  removed.  Tlic  n-tiidm.',  wiiwlunl  witfj  water,  drir<l  ntnl 
exhausted  \v\\\\  etlirr  frtii'  fnnn  ak'(>liol,  yieliU  i*teritanniL'  mnd  1i»  tlju 
«c>lv(*nt-  Tlu'  uthcreal  waliitinn  is  liltcrorlj  tltt*  rnyidnc  wanned  with 
strong  nlcoliol,  niLVfd  with  a  ffnv  diaix*  of  eohition  i>f  m-nlral  a«>t»t? 
ftf  lead,  then  with  hydroftulpliurie  acid  (whicb  render*  it  opabUr  of  AttntsM)» 
and  filtered  ;  and  the  fiUrato  is  cvapomted,  tirnt  in  a  Rtre^Di  of  hydro- 
g^'n,  then  in  vacno  ovor  Oil  of  vitriol.  The  tannaispidif  aoid  th«* 
ohtuincd  is  pui't*  iT  insohible  in  water  and  ctlicr*  hnt  etnnplctcly  Rotnhlr 
in  alcohpL 


Propcrttfs.    Blftuk-hiown,  anioiphnns,  shintn^^'",  friable,   mawt. 
odorousj  with  a  wUghtly  a^frinj^nt  trtste  and  faint  a^'ld  reaction. 


In* 


2fl  C 

14  H     

U  O    

..     14     . 
.,     K8     , 

...     .Via 

...     3112 

2^  C 

U  H    

12  0    .,.„. 

,     U     . 

..     6043     . 
...       604     . 
...     34*3     . 

...    U-iA 

C«H**0». 

..  258     . 

,.  lOO'OO 

C'-H^O'*. 

.  are  . 

„  lOO'OO     . 

„.   lO^IW 

Luck  g:Wpi  t)ie  fint  formuLv;  Ibe  teeond  here  prOpos«d»  a^rrc*  with  \h.ft  mm^j^  nf 
tlio  free  lu-id,  l«si  closely  whh  those  of  the  lud-iaU  *nd  the  dcm«tires.     (Kr.) 

Dfcom/mitions,  1.  Tbc  clear  golution  of  tannaspidic  acid  cTBpomted 
at  iOO",  with  aceeBW  of  air,  leaves  a residae  partly  insohible  in  ftloidioL 
—  2,  }hativl\n  a  tcHt-tube,  it  gives  off  acid  water,  with  ati  odour  of 
burnt  tartar,  and  leaves  chaicoal.-^ 3.  £«<nwwith<mt  residue  on  pkd' 
num  f'tih —  4.  With  oH  of  vitriol,  it  fonuB  a  red'bn»wn  Bolutio&f  wlixh 
becomea  darker  when  heated*  and  is  partly  preeipitahlr  by  Wftter.^ 
fi.  The  alcoholic  acid  ib  converted  by  tincture  of  iodine  at  40*^-^*» 
into  a  brown  iodated  substance,  wiiicn  is  precipitated  l»y  water,  MiJ 
may  be  freed  from  exeeHH  of  iodine  by  ether  free  from  alofihol.  —  d  Bjf 
dry  ^Af'^rin*  tjtix,  it  i»  converted  into  bieKlnmlaiuinHinittie  acid ;  hy  naitt 
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chlorine  gas  into  quadrichlorotannaspidic  acid,  and  by  chlorine-water, 
into  trichlorotannaspidic  acid.  —  7.  The  alcohoUc  solution,  heated 
witli  hydrochloric  acid,  acquires  a  fine  purple-red  colour,  and  when 
mixed  witli  water  depositH  a  red  powder.  This  precipitate  is  regarded 
by  Luck  as  cthyltannaspidic  acid  (p.  499).  a  lolation  of  uniuspidic  add  in 
wood'Spirit  does  not  yield  methyl-tannaapidic  acid,  when  heated  with  hTdrochloric  acid. 
—  8.  Tannaspidic  acid,  when  heated  with  dilute  hydi-ochloric  acid  and 
chlorate  of  potash,  gives  off  a  large  quantity  of  chlorine  gas,  and  is  con- 
verted into  Luck's  terchloroxytannaspidic  acid,  which  appears  to  be 
identical  with  terchlorotannaspidic  acid.  —  9.  It  dissolves  in  cold  fuming 
nitric  acid,  without  evolution  of  gas,  forming  a  brown  solution,  pre- 
cipitable  by  a  small  quantity  of  water.  The  solution  yields,  by 
evaporation,  a  yellow  residue,  not  containing  oxalic  acid.  — 10.  A 
strong  aqueous  solution  of  chromic  add  decomposes  it  with  violent 
evolution  of  gas.  — 11.  With  aqueous  jto^cmA  or  ammomo,  it  forms  a 
brown  solution,  which  becomes  aarker  wlien  heated,  takes  up  oxygen 
when  exposed  to  the  air,  becoming  purple-red  or  brown,  and  deposits 
brown  or  black  fiocks  on  addition  of  an  acid. 

Insoluble  in  water,  —  The  alcoholic  solution,  mixed  with  ammonia, 
yields  a  brown  precipitate  with  chloride  of  barium  or  chloride  of  calcium  ; 
it  colours  sesquichhride  of  iron  green,  and  precipitates  it  on  addition  of 
ammonia.  With  metallic  salts,  on  addition  of  ammonia,  it  forms  dark- 
coloured  precipitates,  but  it  does  not  precipitate  tartar-etnetie. 

Lead-salt,  —  Precipitated  from  the  alcoholic  acid  by  an  alcohohc  solu- 
tion of  neutral  acetate  of  lead,  and  washed  with  weak  spirit,  then  with 
water.  —  Black  shining  mass,  yielding  a  brown  powder. 

Lock. 
«.  ». 

26  C 

13  H    

10  O    

PbO    112     ....     3103  PbO    112     ....     29"39     ....     30"60 

C»H"0»,PbO....  361     ....  10000        C»H"0",PbO....  381     ....  10000    ..-  100*00 

The  firat  formula  is  that  given  hj  Lack. 

Tannaspidic  acid  dissolves  in  alcohol,  even  in  absolute  alcohol.  It 
dissolves  in  acetic  acid,  and  is  precipitated  therefrom  by  water.  It 
precipitates  the  solution  of  isinglass  in  aqueous  alcohol. 

It  is  insoluble  in  ether,  oil  of  turpentine  a.nd  fixed  oih. 


2.  Bichlorotannaspidic  Acid. 

Luck.    Jahrh,  pr,  Pharm,  22,  163. 

Dry  chlorine  gas  is  passed  over  tannaspidic  acid  dried  in  vacuo,  a 
gentle  heat  being  applied  towards  the  end ;  the  resulting  hvdrochloric 
acid  is  removed  by  dry  air ;  the  product  is  dissolved  in  alcohol,  and 
the  solution  left  to  evaporate  in  contact  with  the  air. 

Amorphous  cinnamon-colom'cd  powder,  having  a  fruity  odour,  a 
slightly  acid  astringent  taste,  and  acid  reaction. 

VOL.   XV.  %^ 


9, 

156  .. 

..  43-21 

28  C. 

13  .. 
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13  H 

80  .. 

..  2216 
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hmoib. 

168  .. 

..  44-10  .. 

..  43-40 

13  .. 
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88  .. 

..  2310  .. 

..  22-35 
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3b  TgdJofohmwijidic 
/«Ml  jr.  Av«.  2t,  165  and  1€7. 

JP^srsiim^  1.  Wben  dilorine  gis  is  pnased  into  water  in  vUk 
tBSsftscbSr  »i  ^^ Faspea-ied.  the  biown  add  is  oonvprted  intosligte 
lcaar-^:u:irrs>i  icv-ief.  vhxlk  msT  be  washed,  dried,  &8oKtd  a 
aj.vci:k.  .^:ji  :««i:T-rryd  tj  er^pocatzng'  the  alcoboL  —  ?.  Puhwrf 
tti^r^kj^D^'  ftj6i.  ^ji:It  be^i^d  with  hvdrvichk>ric  acid  and  chlonte d 
pxtss^  itf  cccT-^nei.  4::^r  a  w':i3e-  with  copious  evolation  of  chloriw. 
B.i;>  A  S-rr  .'cwii:^-cci>:=re*i  p?wder.  which  separates  as  the  hqwt 
CLVU&    R»  a^  Acai  7«iacUja  a&d  a  sour  aftringent  taste. 
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«  ««  .rdcmK  W  :  :  >  ^  i:  ^e  2«arr  it  Lack's  tricUotoaEytWBMpific  acU.  Ir 
v^-^  W  ndn»itf»  ^  itcmt^  K     TV  cvo  aais  HT^v  **>  ^  »«lwilieil.     (Kr.> 

TW  airii  vJ^f^fHipd  bv  l>  dissiolTes  in  csM,  and  hbfkcns  hot  td^ 

h  » .ri^^dsS^  in  w^t*  Krt  diwolKg  with  biown  colour  in  aowoM 
«IMk    WiihiwasaMr  sa^  it  wacte  H»  tMrnamidie  ncid. 


SO-CALLED  BTHTL-TANNASPIDIC  ACID.  409 

Lead-salt, — Obtained  by  precipitating  the  alcoholic  solution  of  the 
acid  with  neutral  acetate  of  lead.  Brown  flocks,  forming,  when  dry,  a 
black-brown  shining  mass. 


Luck. 

26  C  .„ 156-0  ....  31-94  -    31*75    ....    81-44 

10  H 10-0  ....  2-05  2*11     ....      2*18 

3  Ci 106-5  «..  21-80 

13  O 104-0  ....  21-29 

PbO 112-0  ....  22-92  ........    22*10    ....    22'30 


C»CI*H»»0»,PbO ....  488-5    ....  100-00 
» it  the  lead-talt  Of  Lock's  tricUoroxrtanoaipidie  icid  ->  C3*a*Hl0Ol^PbO. 

Terchlorotannaspidic  acid  dissolves  easily  in  alcohol.  The  solution 
forms  a  ver^  curdy  precipitate  with  solution  of  ^e/^m.— It  la  insoluble 
in  ether  and  in  oils,  hoihficed  and  volatile. 


4.  Qoadrichlorotazmaspidio  Acid. 

Luck.    Jah^,  pr.  Pharm.  22,  168. 

Air-dried  tannaspidic  acid  absorbs  chlorine  gas  with  rise  of  tem- 
perature and  evolution  of  hydrochloric  acid  gas,  and  forms  a  brown 
powder,  which  dissolves  easily  in  aqueous  alkalis  and  in  alcohol^  and 
gives  with  metallic  salts  the  same  reactions  as  tannaspidic  acid. 


26  0 

12  H 

....  156  ... 
....  12  ... 

35-61  ... 

2-73  ... 

82-83  ... 

....  29-33  .... 

Luck. 

35-74 

2-81 

4  CI 

16  O 

....  142  ..., 
....  128  .... 

3212 

89-33 

C»H»aH)"  .... 

....  438  ..., 

.....  100-00  ... 

....  10000 

5.  So-called  Ethyl-tannaspidio  Add. 

Luck.    Jahrh,  pr.  Pharm,  22,  169. 

One  pt.  tannaspidic  acid  is  digested  in  the  wateivbath  with  14  pta. 
alcohol  of  85  p.  c.  and  2  pts.  hydrochloric  acid  of  sp.  gr.  1-12,  for  an 
hour  or  two,  or  till  the  Uqiiid,  when  viewed  in  thin  layers,  exhilHts  a 
pure  purple-red  colour ;  any  powder  that  may  separate  is  dissolved  by 
addition  of  alcohol;  and  the  hot-filtered  liquid  is  mixed  with  cold  water. 
The  light  red  precipitate  is  washed  and  dried. 

Li^t  purple  powder,  without  taste  or  smelL    Neutral. 

Lack. 

mettm;  in\ 

56  C    336    62-81    62-92 

31  H  31  6*79  " 6'7« 

21  O  168  31*40  31-29 


C«H«K>"    635  lOOOO  . 100-00 
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'.h?'/ '<*'?!  'i yvivj /lorii  xiif:  ak-vbolic  acid  a  ^-<n  i.-ixvipitaT»*.  s-- n  Ur* :;..  : 
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ifC'*//"^/*/."*^ •rj.^PWj  fc»lr.  29-43  p.  r.  PbO.)      (Liuk). 

Tli'r  a^;i'J  'Jjbh'Jv-k  in  nbfMl  with  dark  purjile  c^Oour.     Tho  s.  ii..: 
pnyJiJC'v"  a  vr-rj'  Kli^ht  tiirhidity  in  Kolution  o(  ^e/utin.  —  The  it'i'.  ■ 
iU¥Au.hU:  in  tthtr^  aud  io  oik  hoth  foced  and  vohtile* 


6.  Fteritannic  Acid. 

T^miaapidie  ue\A  (p.  49C),     Tlu>  ethereal  eolutinii  of  pt<.ritan;ii.'  .\ 
d  aa  tlicro  dottcribcd  loavcH,  on  ovapomtlun,  a  bluck-t*;' » 


PTBRITANNIC  ACID.  501 

residue,  which  is  digested  with  distilled  rock-oil  as  long  as  the  oU  is 
thereby  coloured  brown.  The  undissolved  powder  is  collected,  pressed, 
triturated  and  boiled  with  water ;  the  residual  resinous  cake  is  dis- 
solved in  ether ;  and  the  solution  is  evaporated. 

Black-brown,  amorphous,  shining  mass,  yielding  a  fawn-coloured, 
electric  powder.    Tasteless,  with  a  faint  odour.    Reacts  slightly  acid. 

Caleulaiion  according  to  Luck.  Lock. 

24  C  «.  144     64-57  64-41 

15  H 15    6-72  6-90 

8  0 64     28-71  28-69 


C«H»0»    ....  223    100-00    lOOOO 

Lack's  formuU  shonM  be  doubled  to  make  it  agree  with  principles  of  the  Handbook 

Decompositwns.  1.  When  gently  heated  on  platinum-foil,  it  melts, 
fdves  off  balsamic  vapours,  bums  with  a  luminous  flame,  and  leaves 
Siarcoal. — 2.  It  dissolves  with  yellow-brown  colour  in  oil  of  vitriol, 
—  3.  Dry  chlorine  converts  it  into  bichloropteritannic  acid.  -—  4.  By  boil- 
ing with  alcohol  and  hydrochloric  acid,  it  is  converted  into  Luck's 
ethylpteritannic  acid  (p.  503).  —  5.  In  warm  alkaline  solution  it  absorbs 
oxygen^  and  turns  brown-red. 

Insoluble  in  Water. — The  alcoholic  solution  forms  brown  precipitates 
"with  chloride  of  barium  and  chloride  of  calcium  on  addition  of  ammonia, 
and  green  precipitates  with  proto^  and  sesqui-chloride  of  iron. 

Jteritannate  of  Lead.  a.  Sestptibastc,  —  Alcoholic  ptcritannic  acid, 
mixed  with  excess  of  neutral  acetate,  or  with  basic  acetate,  of  lead, 
throws  down  monobasic  pteritaunatc  of  lead,  and  the  liquid  filtered 
therefrom  yields,  with  a  small  quantity  of  ammonia,  a  light  fawn- 
coloured  precipitate  of  the  sesqm-basic  salt. 


Luck. 

48  C 

.,  288     

,..     29     

...  120     

,..  336     

37-32 

3-75 

15-56 

43-37 

37-82 

29  H 

15  O 

3-98 
14*75 

3  PbO 

43-45 

2(C«H"07,PbO)  +  PbO,HO  .. 

..  773     

100-00 



10000 

b.  Monobasic,     Preparation  just  described. 

Luck. 

24  C  144 

14  H 14 

44-22 

^ 4-30 

17-22 

34-26 

100-00 



44-07 

4-81 

17-52 

34-10 

100-00 

7  0 66 

PbO 112 

C«H»O^PbO    ....  326 

c.  Biacid, — By  precipitating  alcoholic  pteritannic  acid  with  a 
quantity  of  neutral  acetate  of  lead,  not  sufficient  for  complete  pre- 
cipitation.   Grey-brown  precipitate. 

Luck. 

48  C  288     52-50     52-47 

29  H 29     5-28     5*31 

15  O 120     21*89     22-12 

PbO 112     20-33     20*10 


2C»*H»0',PbO,HO  ....  549     lOO'OO    100* JO 


502  TANNIC  ACIDS  FROM  ASPIDIVM  HLIX  MAS. 

Pteritaimic  acid  diBBolves  in  strong  alcohol^  less  freely  In  weak 
alcohol ;  eafiily  in  et?icr ;  but  is  insoluble  in  otb,  both  Jixed  and  volatile. 


7.  Bichloropteritannic  Add. 

Luck.    Jahrh,  pr.  Fharm,  22, 178. 

Chlorine  gas  is  passed  into  water  containing  pteritannic  add  in 
suspension,  and  the  product  is  washed,  dried,  and  purified  by  solution 
in  ether. 

Light  loam-coloured  powder,  tasteless,  but  with  a  slight  fruity 
smelL 

0§leuUiion  eecordinf  to  Luck.  Lack. 

24  C ., 144    47-87  47-54 

14  H  «.. ^ 14 4-65  4-80 

2  01 71    23-54  23-33 

9  0 72    23-94  24'3S 

C»«H»a*0»,HO   801    . .  100-00    „  10000 

Insoluble  in  i9a<er.— Reacts  with  metallic-salu  like  terohloropteri- 
tannicadd. 

Lead-^ta,  —  By  precipitating  the  alcohob'c  acid  with  neutral  acetate 
of  lead,  predpitates  are  formed,  containing  from  5  to  15  p.  c  PbO. — 
The  numobasic  salt  is  obtained  by  predpitating  the  alcoholic  add  with 
basic  acetate  of  lead. 


24  C  

13  H 

144     .... 

13    .... 

....    35-70    .... 
....       3'22     .... 
....     17-68 
....     15-84 
....     27-66    .... 

Tmrk. 

....     35-85 

3*23 

2  01 

71     .... 

8  0 

PbO... 

64     .., 

112     .... 

....    27-63 

C2*H"0l2O",PbO  404    10000 

Bichloropterritannic  acid  dissolves  in  alcohol  and  etkety  but  is  in- 
soluble in  01^,  both  fired  and  volatile. 


8.  Terchloropteritannic  Acid. 

Luck.    Jahrh,  pr.  Pharm,  22,  177. 

Dry  chlorine  gas  ia  passed  over  dry  pteritannic  acid ;  the  resulting 
hydrochloric  acid  is  expellod  by  diy  air,  and  the  product  is  purified 
by  sohition  in  alcohol 

Orange-coloured  powder,  having  a  faint  peculiar  odour,  a  scanxly 
bitter  taste,  and  an  add  reaction. 


SO-CAUiBD  BTHYL-PT£RITANNIC  ACID.  503 

Caleuiatiom  aeeordiiuf  to  Lack.  Lndc. 


24  C  

144-0    .... 

....     44-14     .... 
....       3-67     .... 
....     19-63    .... 
....     32-56    .... 

....    4413 

12  H  « 

3  CI 

120    .... 

106'5     .... 

....      3-91 
..«     19-77 

8  0  

64*0     .... 

....    32-19 

C»'H»C1»0".„ 326-5    100-00    lOOHW 

When  heixUd  on  platinum-foil,  it  melts  and  gives  off  add  vapours. 

It  is  insoluble  m  wcUen  —  It  dissolves  with  brown  colour  in 
a<|ueous  alkalis.  —  The  alcoholic  solution  fonns  a  g^reen  precipitate 
with  proto-  and  seaqui-chloride  of  iron,  light  brown  with  cHlonde  of 
copper,  no  precipitate  with  chloride  of  calcium  or  barium,  nitraU  ^ 
silver,  or  tartar-emetic. 

Lead-salt,  —  From  an  alcoholic  solution  of  terchloropteritannic 
acid,  basic  acetate  of  lead  throws  down  a  precipitate  which  contains 
25-27  p.  c.  PbO,  and  is,  therefore,  C^H>*Cl*0",PbO  (calc.  25-48  PbO). 

The  acid  dissolves  readily  in  alcohol  and  ether,  but  is  insoluble  in 
oils,  both  fxed  and  volatile.  It  forms  a  slight  precipitate  with  gelatin' 
golution. 


9.  So-called  Ethyl-pteritannio  Acid. 

Luck.    Jakrb,  pr,  Pharm.  22, 179. 

A  solution  of  pteritannic  add  in  absolute  alcohol  is  boiled  with  a 
small  quantity  of  hydrochloric  acid,  and  the  purple-red  solution  is  (a) 
either  dropt,  with  stirring,  into  a  large  quantity  of  water,  or  {b)  mixed 
with  a  small  quantity  of  water. 

Prepared  by  a:  Light  purple- violet  powder;  by  6:  Black-red 
resin,  yielding  a  dark-red  powder.  Tastelessi  with  scarcely  add  reaction. 

Calculation  according  to  Luck.  Luck. 

0.  d.  a,  h. 

52  C 65-82  52  C  6709    6574    ....  67*03 

34  H    7-17  33  H  7-09     7'22    «..      7-05 

16  O    27-01  15  O  25-82    27-04    ....  25-92 

C"H»K)« 100-00  C«H»0»....  lOOOO    100-00    ....  100-00 

Luck  iplits  the  formuU  «  iato  SC»H»07,C«H»0,H0 ;  *  into  20>*H>K)',C«HK>. 

—  Till  the  retolntioQ  of  the  to-called  ethyl- pteritannic  acid  into  pteritannic  acid  and 
alcohol  it  eatablithed  by  ezperimeotr  thia  body  may  be  mora  probably  r^arded  u  a 
compound  analogoot  to  ledizanthin  (p.  528)  and  rtiodoxantbin.    (Kr.) 

When  dissolved  in  alcohol,  it  decomposes,  with  formation  of 
pteritannic  acid,  less  easily  when  mixed  with  hydrochloric  add.  —  It 
18  decomposed  by  ckloiitie  or  by  nitric  acid.  —  Its  solution  in  aqueous 
ammonia  or  potash  turns  brown  on  standing. 

The  add  is  insoluble  in  water,  but  dissolves  with  brown  colour  in 
oil  of  vitriol,  and  is  precipitated  therefrom  by  water.  —  It  dissolves 
with  green  colour  in  aqueous  alkalis,  —  The  alcoholic  solution  mixed 
with  a  little  ammonia  forms  a  green  predpitatc  with  chloride  of  barium 
or  ccdcium,  bluish  violet  with  ^loride  of  alumimumt  blackish  green  with 
proto*  or  sesqui'Chloride  of  iron.    It  predpitates  cupric  acetate  violet. 


0,tL 

»;  iw-c  r«ft-.  is4a»  m.  9w.  ^*«t . 
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Qwma>^<>    In  the  bcABs  waA Imtm  of  tbo  ooBMstrae  (J7«iA< 
JV^rffl  ■-  ^>,  in  tiie  le>w»  ol  Ihs  piangmagmm$  {Aid.  2SL  mm!  »J 

Bntge*s  Kmrfjf  oorf  (OiwigiiiV^ln  the  mot-tttock  \4 

wHh  ^nmonk,  m  y^w  eoopoond,  ^i .  ...^  ^j^. 

witfa  Uie  Air.     This  vodic   nod   is,   acconliD|r  to 
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jharactoristic  of  tlie  ab/>ve-nientifincd  tribofl  of  plants  \  it  exhibits 
jorae  points  of  rescmbbucu  to  valcrotitniiio  acid  (p.  533),  also  to 
Saffctannic  and  and  riibk-liloric  acid  (see  Hnhtan),  — Tbc  root-stock  of 
^cahiom  s\i^cwt^  after  being  cIoanBod,  pulverisedi  and  dried,  is  ex- 
Sl&usted  with  alcoliol;  tbo  sobition  is  precipitated  wltli  ether;  the 
frhite  pretipita-te  is  colWctod  and  washed  wilh  ether,  and  its  aqueouH 
wlution  ifl  proeipitalod  with  noutral  at^i/tato  af  lead.  On  decomposing 
tlic  precipitate  under  water  with  hydrosulphuric  acid,  and  evuimratiiij^ 
[3ie  iiltrate,  the  verdic  acid  reinuins  as  an  amurphous,  ycdlmv,  britlle, 
tod  acid  mati8.  The  aqueoua  Holutiou  of  this  vcidic  acid»  if  expoHod 
to  the  air  witiiont  bcmg  mixed  with  amriirtni;i,  does  not  iindergo  aity 
Uteratiou,  but  it  ammonia  ie  present,  the  sohition  takes  up  oxygon 
hod  turnft  green  ;  the  same  effect  ia  produced,  in  a  less  degree  in 
preBencG  of  potash  or  soda*  The  gix^en  compound  thus  fonned,  is 
lecolori^ed  by  contaet  with  zmc-anialj^am,  and  becomes  green  Hji^Tiiii 
by  contact  with  tlie  air.  From  the  ^reen  sohition,  acids  throw  down 
h  red-brown  precipitate,  which  diBfiolves  with  j^reen  colour  in  the  fixed 
llkalis  and  in  ammonia.  — The  salts  of  the  alkaline  earths  and  heavy 
tnetallic  oxides  form  wliitc  precipitates  with  colourlei^s  verdio  acid, 
lark  t^een  precipitates  with  the  ^ecn  variety.  Nentral  acetate  of 
lead  precipitates  the  former  yellow,  the  hitter  bkckish  gn?cn  j  this 
tftst  mentioned  lead-salt  contaiuB  more  oxygen  than  the  yellow. 

Ptepatntion  of  Citjfifftti/ito  ^nVA  —  Coffee- bf-ans  dned  at  GO"  and 
pulverifted  are  exhausted  with  ether,  wliidt  takes  up  fat*  caffeine,  ujid 
%  fltnall  quantity  of  caffetaiinie  acid  ;  the  residual  powder  m  boiled 
(rith  aleonol  of  40  per  cent.;  the  Siltnttc  is  mixed  with  twice  its  own 
bulk  rjf  water  ;  the  precipitated  fat-tioeks  are  separated;  the  liquid  ia 
boiled f  snlution  of  neutrul  acetate  of  lead  is  added  to  it;  and  the 
(vhole  is  boiled  for  a  few  Reconds,  wliich  c;»uses  the  precipitate  to  cou- 
tract,  and  renders  it  cashier  to  filter.  The  precipitale  is  washed  with 
water  containing  alcohol,  decnmtWHed  underwater  with  hydroRulphui-ic 
fccid,  and  the  pale  yellow  filtrate  is  eTa|>orated  over  the  water-bath 
[Roeldeder).  ^  When  IhedeL-oction  of  c<»fFee-beans  i8  mixed  inficparate 
portions  with  neutral  acetate  nf  lead,  the?  precipitate  first  formed  ccm- 
tftinti  eitne  acid,  the  latter  c>u]y  caffetannic  acid.  When  the  aqueous 
Secoction  is  completely  preeipitiUt'd  with  neutral  acetate  of  lead,  the 
precipitate  decomposed  with  liydroHulphmne  acid,  and  the  fiUratc 
ftvaporated  to  a  syrup,  a  mixture  of  caffctannic  acid,  with  Jte  9alt« 
fcnd  citric  acid,  is  obtained,  wliieh  yieldis,  with  neutral  acetate  of 
lead,  a  Icmon-yellnw  precipitate,  containing  acetic  acid.     An  itnjmrc  lead' 

ult  of  tUU  kind  id  deambrd  in  Ann.  Pharnt.  63,  200  (Roch!eder3. 

S«e  also  the  prepamlion  of  viridie  idd  (p.  5]0)>  Bnd  that  of  the  lead-saltt  (p.  510)* 

WHieu  Poyen's  chWogcnate  nf  caffeine  and  potash  (p.  509)  ia  di> 
conifHjKed  by  an  etpiivalent  quantity  of  flul|)huric  acid,  and  the  Bolution 
mixed  witli  |Mniiide<l  marble  and  cva|^>ra ted  to  dryness,  alcohol  extrnc(8 
from  the  residue  acid  cblorogcnale  of  caffeine,  the  acid  of  which  may 
1)0  precipitated  by  ba^ie  acetate  of  lead.  In  like  manner,  by  precipi- 
tating I  he  nluolu'lie  HoUition  of  cldorogenate  of  caffeioe  and  potash 
with  Laeie  aeetJitc  of  lead,  or  bv  tnlurathig  the  salt  with  water  uuJ 
oxide  of  lead,  cldomgenate  of  lead  ia  obtained,  whicht  in  the  latter 
cane,  is  retained  in  solution  by  help  of  the  potash,  and  may  be  precipt- 
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lars^e-  j-i.i    pre  -^  inxu    r'^TV. 

.**  -    .  "iijr  T— "^  r  Tiiir-r  f^-sila  ic-  A2fi  ^^c*  :c.  firsi  vAter,  tbea  i 
---  -B-fci  — j--i   £j-''larr;.  siitilmx  j«=   -*Art«-Lic   Add-  i.-^tbtTwik 

1  _jfir?  "•  A  iTTV-ii^lnc  T-k?*  ."£  77^  *'a.-,-^  r--  Xbe  acid  Iwatcc a 
-.-.:::izi  :'  il  j'"^'*  ^  u-  "in^ur-iSLz.:  o:rir  ;r  Ao^tk:  aci-L  bcras  widi 
-^ir  iisiK-  Kui  -e-ii'-^s  i  rraijiii*  .t'  iCiiri^*!.    He-^tiM  in  a  ^rfass mfaf. 

-  •  :-->  -:i.-   'j  -IT   c  ':*T=L-  :•  5-e»r    Z  •±Ifritr>.  —  5.  Tbc  s^..luti--'n  it -* 

-  ■  -     li— -isiir*   L  ':i'.".»i-ra*i  :*  i*-'^  "w^-r^.   hvA:e»i,  and  is  dfO'l-TiseJ 
^  ■  :r-7r.  -ii^:*:  ":7  "nr-rr.    ^X~ir:Z.  i;->r<  ua  •.-Anetanmc  add  isl-'i'^ 

-  ^-  -tri^  -  -IT*  Trrrz.  iilitr  ^^^iciri':  ocM.  li  is  p^rtiiUly  oxidist-Jt^ 
.-  :•.    u::  i     :.  ""    -    -'^^  rrcui:^   ::r   th^?    m-i^t   pan  unalttred.— 

_  ~r-v-  -f-;"  ^r  •:"i>:*f  bi  ZZx  o^  i-'-tr-Tratcd  a  jne'.'us  £k>lutioii  a  Ti'Jrtt 

-  "it:  c  c  Si^:  ^"tc  ^rrlc  4c:i  f-.-nna  pm^sic  acid  aiid  a  lirgt 
-:,_--7r  :c    t"l-.-  j*itL  :c:  ::•:  j*:ir:iiAr  add  ( Eoohlodt-r). 

i,  ym.  ^'T-  ^  oar-^tanaic  *rid  with  a  concentratod  aquonos  mIb- 

:   j' ■->.-.  j«..rj  ■•/ pcf-zfA,  tbe  I:|ai»l  acquires  a  darker  o  lour,  »c^ 

---  ^  •J&J.  *=.  i-i-ilti'-tial  q^ianiiiy  ot  which  it$  thrown  duwnby 

-  -  '  i.-'-'i.  —  Ti-rs^  f -  »-*k*.  a-er  drving  in  vacuo,  contain  33'34  p.  c.  0- 

-  -  H-  •fcl-'ii  S.'-  A^-i  ^-'"•^>  CiV  v«^ *  (l**»'>'>y  of  chromic  acU  eqairalnti  » 

.1 :  MitTT  ^circoik  oiA;  ct'rTesjiOiiiiing^  lo  the  formula  C"ll*0",AiV 

"    *-  ^  :.:a  -t  w::h  a«:icooas  tfr.-imo.^w,  rafTefanuic  acid  al»sorl>3  cvr/*^ 

-   i.  .-  \v-r:A  irit-  viriiio  uoid  (p.  olO).     (.'arlHtme  acid  is  privJtuv' 

T   die  saxe   time  (R',^4ikder).  —  6.    Caffetauuic   acid,   mixcl  ^ii^ 

>4-^,  assmnes  a  bp.>wu  ojlour  in  contact  with  the  air.    Alivli  I 

nitatc^  the  resulting-  potash-salt,  partly  aa  a  resin,  vtarily  »-- » 

Twluch  (tfisoh-cs  In  water,  after  the  slightly  coloured  spirit  hi* 
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been  poured  off.  From  this  solution,  after  it  has  been  neutralised  with 
acetic  acid,  neutral  acetate  of  lead  throws  down  a  brown  precipitate, 
whereas  a  green  precipitate  is  produced  if  the  solution  has  been  pre- 
riously  boiled  (Rochleder).  When  a  moderately  concentrated  aqueous 
solution  of  caffetannic  acid  is  mixed  with  potash-ley  till  it  exhibits  an 
alkaline  reaction,  and  left  for  a  week  in  contact  with  the  air,  the  liquid, 
which  is  brown  after  the  potash  has  been  added,  actjuires  a  darker 
colour,  and  becomes  opaque.  The  light  brown  salt,  then  precipitated 
by  neutral  acetate  of  lead,  after  neutralisation  with  acetic  acid, 
contains,  on  the  average,  28*60  p.  c.  C,  2'08  H.,  18-10  0.,  and 
61-22  PbO.,  as  reqmred  by  the  formula  4  (C"H»0«,PbO) + 2  C"H«0*,3PbO. 
If  the  remainder  of  the  alkaline  liquid  be  exposed  to  the  air  for 
another  8  days,  the  lead-precipitate  obtained  from  it  is  dark  brown, 
and  contains,  on  the  avera^s  21-33  p.  c.  C,  1*51  H.,  16*82  0.,  and 
60*34  PbO.  The  latter  precipitate  is  regarded  by  Liebich  as  a  mixture 
of  a  basic  and  a  neutral  salt  of  an  acid  containing  C"^*0^  according  to 
the  formula  5  (C»H*0^2PbO)  +  C"HW,PbO  (G.  Liebich,  Ann.  Pkarm. 
71|  57).  —  6.  The  aqueous  solution  of  caffetannic  acid  exposed  to  the 
«r,  in  contact  with  bicarbonate  of  lime,  yields  viridic  acid,  and  a  black 
product  insoluble  in  acid  water,  which  forms  a  dark  violet  compound 
with  lime  (Rochleder).  —  7.  From  a  moderately  dilute  solution  of 
nitrate  of  silvery  it  throws  down  a  precipitate  from  which  metallic  silver 
separates  on  heating  or  standing  (Rochleder). 

Combinations,  Caffetannic  acid  dissolves  readily  in  water,  and  is  not 
precipitated  by  alcohol  even  from  the  syrupy  solution.  It  dissolves  in 
oil  of  vitriol. 

Caffetaiuiic  acid  dissolves  in  aqueous  ammonia,  with  yellow  colour, 
and  in  strong  potash-ley,  with  reddish  yellow  colour,  becoming  pale 
yellow  when  the  liqmd  is  heated.  Its  compounds  with  baiyta  and 
ume  are  yellow,  aud  quickly  turn  green  on  exposure  to  the  sur,  unless 
the  acid  is  in  excess  (Rochleder.  vid.  sup.> 

Baryta-salt,  —  Concentrated  afiucons  caffetannic  acid  is  neutralised 
with  the  necessary  quantity  of  baryta-water;  an  equal  quantity  of 
caffetannic  acid  is  adaed  (since  the  neutral  salt  would  decompose) ;  the 
solution  is  evaporated  over  the  water-bath,  and  alcohol  added  by  small 
portions  towards  the  end  of  the  process.  Ah  soon  as  the  evaporation 
has  been  carried  so  far  that  a  drop  of  the  liquid  placed  upon  a  cold 
glass  plate  becomes  milk-white,  or  throws  out  resinous  nocks,  the 
solution  is  strained  through  linen  into  a  wanned  glass,  a  few  flocks 
then  remaining.  The  filtrate,  on  cfwliug,  sohdifies  to  a  transparent 
colourless  jelly,  which  is  to  be  pressed  between  linen  and  paper,  and 
dried  at  100**.  Faintly  greyish  yellow,  earthy  mass,  containing' 
46*29  i>.  c.  C,  4-57  11.,  30*69  0.,  and  18*45  BaO  (Rochleder). 

When  baryta- water  in  excess  is  added  to  aqueous  caffetannic  acid, 
a  pale  yellow  precipitate  is  fonned  if  the  excess  of  baryta  is  small, 
but  with  a  larger  excess,  an  orange-yellow  precipitate  is  formed,  wliich 
turns  green  and  brown  on  the  filter. 

Lead-salts,  —  The  lead-salts  of  caffetannic  acid  do  not  oxidise  so 
readily  in  contact  with  the  air;  nevertheless  they  exhibit  a  variable 
oonstittttion,  and  cannot  be  heated  above  100**  without  change 
(Rochleder). 
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a,  When  the  alcoholic  decoctiop  of  coffce-beana,  after  being  frefl 

from  fat,  ia  hf^atfd  tu  the  boiling'  point,  ami  jirrdpuatpd  with  eiohitid 
of  ueutmt  acetate  of  lead,  the  resulting  ycl]<iw  precipitate*  \s'ashcd  vrilm 
ah-iiliol  ixuil  ilric*a  at  UK\%  contuiim  2a*i8  p.  c.  C,  2-^29  II.,  13-73  0,, 
nnd  A8'7i)  ?U>  (Kochl(^tier). 

b,  Wlien  a  boiliBg-  aqnenus  Roliition  of  neutral  acetate  t}t  lead  w 
protipitated  by  pouring:  a  decoction  of  Ci>ffce-beans  into  it  by  smjill 
poi'tioriB,  a  pale  yellow  ^irutny  precinitato  is  fonni^d*  which,  aftiT 
watibmgwith  alcohol  and  di-ying  at  IW, contains 2-4'73  p.  c.  C,  2'41  H., 
15'4i)  0.,  and  ,^"-37  PbO  (Kochleder). 

c,  Fmm  a  cfincputruted  jii]iieouB  Bolutinn  of  caffctannic  add, 
aqueonti  neutral  ucettite  of  knul  throws  duwu  at  first  a  white  pre- 
tiptate,  which  becomes  j'elloxv  when  more  acetato  of  loa^l  is  adOi'd. 
'Jilt!  first  prfcipitftte  mclfca  at  lOO"*  to  a  green  oil,  whieh  then  Rtilidific* 
to  a  brittle  rcsin^  and  coutuina  7  at.  acid  (according  to  Rocbleder** older 
fonnulft  C'H^O?)  to  4  at.  load  oxide.  The  yellow  precipiJulL*  contjuu 
42'44  p.  c.  C,^  and  4'lf>n. —  By  pi'od|titating  concmitratod  inpirfi 
caffetannic  iw^id  wilh  nentral  acetate  of  loadj  anotluT  salt  wan  oik 
obtained,  cvitjiiuirig;  36-34  p,  c,  C.*  and  4i>*25  PbO.  —  Another  Icb 
salt  accidontallv  foimcdj  contained,  at  101)*,  29*98  p,  c»  C,j  2*4U  II 
IG'Ui  0.,  and  31-,"4  PbO,  (Rodileder.) 

fh  When  di'ied  coCfoe-boaus  are  boiled  wttli  alfohol  of  40''»  tl 
fdtrat«,  while  &till  hot,  precipitated  wilh  neutral  acetate  of  lead, 
precipitate  washed  with  alco!iol,  and  decomposed  under  alcohol  witff 
JiytlroHulphnric  acid,  and  the  filtrate,  after  U'iug  freed  from  bydrtx^ul- 
pliuric  acid,  poured  iiito  an  excess  of  alcobolic  neutral  acetate  of  tend, 
the  rcaultuig'  precipitate  dried  at  l(X*°j  contains  25'0<*  p.  c,  ('.,  2*4  11^ 
IG'89  0.,  and  a5'87  PbO.,  answeriog  to  the  formida  (.>»U»*0^,5rbO,  or 
aC"H^)',5PbU.  (Uuehleden) 

e.  When  an  extract  of  coffee-beans,  jirepared  \\'ith  crtM  Aqneoi 
alc^thol  is  precipitated  Tvith  neutral  acetale  of  lead,  the  precipital 
decomposed  underwater  by  liydrosulpluu'ic  acid^  the  filtrate  evnt>oml 
tf>  a  B^Tiip,  tlii^  8yrn(>  precipitated  with  absolute  alcohol  aTid  Lhei 
tlie  filtrate  cvaiK>riitod,  and  the  residue  di^jgolved  in  wjitor»  and  fii 
from  fat  by  adrlttionj  of  a  few  dio[»8  of  neutral  acetate  i»f  l**J»d, — Ihn 
liltrutC)  poured  into  an  excefls^  of  aqnetnis  neutral  acet^iteof  1' 
a  piveipitate  whk-li,  after  washing  with  cnld  water,  iKrc^wtiCi- 
at  lOO''.     This  [wvcipllate  coutainw,  on   llio  averajre,   2S';ri   p.  t.  il« 
2'5H  IT.,  19-aL  U.,  aud  50'0y  Pl>0..  and  ia,  therefore,  C«UH>",4PU) 
3C"^*0^4FbO.  (Roclileder.) 

/*  From  the  alcoholic  decoction  of  tlio  bark  of  cainca-root,  alothulift' 
itrntral  aci.'tate  of   lead  throw.s   dnwn  a  precipitate   whieb    eontatiiA 
HTriall  quantities  of  c^inciri  and  mineral  a<'iilB,  and  when  clfc..fiii-'.-*>{ 
by  hydrosulphuric  acid,  and  srvcml  limes  fractioeialJy  pr<x:ip: 

neutral    acetate    of    lead,    yields    caftetanuatc    of    lead    t    ..,, ^ 

4(>'83  p.  c,  a,   4-n  n„  IM^-IO  O.,  and  2fl'66  p.  c.  PbO.    (K«iohlcdcf  A 
IllJisiwotz,    IVrm.  Altttf.  Urt,  5,  C.) 

ff.  The  lead-Halt  of  eaftV'tainiic  acid  fmm  Ife,v  jmraifutt^fewajs  oauUdtm 
22-84  p.  e.  ('.,  2'2i»  H.,    Uf'C4  0.,  and  hdWZ  PR*.,   annwerinff  U\  xh 
fdnuula  (''Ml*t>',2PbO,     It  is  obtained  by  cxIiausliuK"  the  bniiBtM  ht 
with  aicoh<tl  of  40%  mixing;-  tin;  filtrate  with  alcoliolic  neutnd  accl 
III'  lead,  rernfK'ing  the  fireeifiitnLe  an  lon^  as  it  doew  nut  rxhilnt  a  pui 
y('IUiw  enlrmr^    urid    cojnplelely   nrecipitalinjj  the   filtruti'.     Thi 
/jrceijiitaie  iw  wai*iie«l  with  aieonol»   find   decomposed   under  akxjInJ 
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with  hydvoBulphuric  acid ;  the  filtrate,  after  beiag  freed  from  sulphide 
of  lead  and  excess  of  hydrosulphuric  acid,  is  rcprecipitated  with 
aJooholic  neutral  acetate  of  lead;  and  the  precipitate  is  washed  with 
alcohol  and  dried  at  100**.  (Rochleder.) 

Aqueous  caffetaunic  acid  docs  not  precipitate  ferrous  sulphate,  but 
on  addition  of  ammonia,  an  almost  black  precipitate  is  formed,  whicli 
dissolves  in  acetic  acid  with  bottle-green  colour.  The  precipitate 
contains  variable  quantities  of  i)rotoxide  of  iron;  the  carbon  and 
hydrogen  are  in  the  same  proportion  as  in  free  caffetannic  acid. 
(Rochleder.)  Aqueous  caffetannic  acid  forms  a  dark-green  precipitate 
with  JetTic  chloride* 

Caffetannate  of  Copper  is  obtained  from  an  acid  solution  as  a  grey 
salt  of  variable  com2X)sition,  which,  bo  long  as  it  remains  moist,  ntcltH 
at  100*  to  a  green  resin,  and  dissolves  with  green  colour  in  water 
containing  a  little  ammonia,  with  blue  colour  when  more  ammonia  is 
present.     The  basic  copjxjr-salts  are  green.  (Rochleder.) 

Caffetannic  acid  dissolves  in  all  proiwrtions  in  alcohol,  even  when 
absolute. 

Chloroffenate  of  Caffeine  and  Potash, — See  page  504.  —  When  coffee 
powder  exhausted  with  ether  is  treated  with  alcohol  of  60  p.  c,  tlic 
Bolution  evaporated  to  a  syruj),  and  this  syrup  mixed  with  three  times 
its  volume  of  alcohol  of  85  p.  c,  the  liquid  separates  into  two  layers, 
the  upper,  which  is  mobile,  containing  the  greater  part  of  the  chloro- 
genatc  of  ciiffeine  and  potash.-  The  remaining  quantity  of  this  salt 
may  be  obtained  by  dissolving  the  low^er  viscid  layer  in  a  small 
quantity  of  water,  mixing  it  witli  alcohol,  and  pouring  off  the  alcoholic 
solution.  The  united  alcoholic  solutions  are  evaporated  to  a  syrup ; 
this  syrup  is  mixed  with  a  little  alcohol,  and  left  to  crystallise;  and 
the  product  is  purified  by  washing  and  recrystallisation  from  weak 
sjnrit. 

Radiate  prisms,  imited  in  spheroidal  groups.  The  salt  dried  at 
100°  becomes  electric  by  trituration  on  the  still  warm  |)aper,  and 
attaches  itself  in  long  flakes  to  a  knife  held  above  it.  —  It  contains 
60-74  p.  c.  C,  5-38  H.,  9'12  N.,  and  7'50  KG.,  or  63-5  clilorogenio  acid, 
39*0  caffcme,  and  7*5  potash.  —  It  does  not  change  at  150*^,  but  melts 
at  185°  to  a  yellow  mass,  which  swells  up  to  five  times  its  original 
volume,  but  remains  solid  and  friable.  At  200°  it  decomposes,  turns 
brown,  and  gives  off  vapours  which  "condense  to  crystals  of  caffeine ; 
when  further  heated,  it  melts  again,  gives  off  a  large  auantity  of 
ammonia,  swells  up  to  twenty  times  its  origiual  bulk,  ana  leaves  a 
very  light  iridescent  charcoal.  The  aqueous  solution,  when  exposed 
to  the  air,  turns  yellow  and  afterwards  greenish-brown.  It  is  not 
altered  by  nitrate  of  silver,  but  becomes  yellowish-brown  on  addition 
of  a  small  quantity  of  ammonia.  The  mixture,  after  standing  for 
some  time,  [becomes  turbid  from  separation  of  metallic  silver.  When 
the  aqueous  solution  is  mixed  with  a  few  drops  of  ammonia,  and 
exposed  to  the  air  in  a  shallow  dish,  the  water  and  ammonia  being 
frequently  renewed,  it  assumes,  in  the  course  of  24  hours,  first  a 

?ellow,  then  a  green  and  blue-green,  and  ultimately  a  brown  colour, 
f  it  be  evaporated  to  dr^'ness  after  20  or  30  days,  anhydrous  alcohol 
extracts  caffeine  from  the  dark  brown  residue.  — -  Oil  of  vitriol,  heated 


:-    *=■.   iZ.i    \^-.--  -^ 


^,-1  >  -..;::  ^--^-  iv,  ::>r  :r-^  tJrrate  precinftati-d  u^h^cr. 

- .  -  7  ri^^^-r-:  -  .:■  ^r:.  n-: ..  :*  rreoii-iiatod  at  iLe  KiMiutf  b. -at  v.v 

..  ;....  ^.::.  -T^  .:.:L■:^>^  ac:J.  and  the  hltrato,  aftorVi.^fn,^ 
:■  ...  ^i.>-  :  :.y-:r  .^ifhtmc  acid  supersaturated  .vith  anm.r,:. 
':x ''  -*; ; :  ^  t;.-:  i.r  r-r  :?!  h'urs— and  then  mixed  with  •>  wl  al  ■-  •  ■ 
'■  '  '  :  *  r7"--'-';-!**"'^-  prv;;.pifate  is  fomiod,  which,  when "  ^raVv.; 
u.-;.  ;...y,f.-.  .;..nt-.>i.Mi-arotie  acid,  then  <is.suIvo<i  in  acetic  aoi.i  vi 
f  r-.  .;-.^^t'.-i  w.th  uouiral  acetate  of  lead,  yieMs  viridatc  r-f  load 

ii;.wi-^-.;ri.p«.Mfi;r  the  lead-salt  with  aqueous  !iydn.8uli.hun.'  j.ii 
aj,d  j.;ruovj/i;r  tlicrinljihidc  of  lead,  aiincous  viridio  acid  is  .ilia-t' 
a.-*  a  hrowri  li-iuid,  which,  when  evaporated,  leaves  a  bnnvu  murill  c^' 
ina>s.  This  suhstance  dwaolves  easily  in  tcafer,  with  fiue  clti.'  ■ 
cftlour  in  oil  0/ rifrioi,  and  is  precipitated  therefrom  in  UucflLtkHtr 


water. 
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Aqueous  viridic  acid  assumes  a  dark  green  colour  when  mixed  with 
ammmiaj  potash  or  soda,  Baryta^water  precipitates  it  in  blue-green 
flocks,  which,  after  washing  with  alcohol  and  drying  at  100",  contain 
48*15  p.  c,  baryta,  as  required  by  the  formula  C"H'0*,2BaO  (calc 
43-46  p.  cBaO). 

Lead'SaU,  —  For  the  preparation,  page  510.  Green-blue  or  indigo-blue 
precipitate. 


14  C  

00«. 

,.    32-61    . 

2-33    . 

.    21-75    . 

.     43*31     . 

RocUeder. 

...    31-77 
...      2*33 
...    21-16 
...     44-75 

14  C   

100'. 
..    81*61 
2-63 
..     24-01 
..     41-85 

Bocbleder* 
31-37 

6  H  

7  O  

7  H  

8  O  

...      2-81 
....     23-95 

PbO 

PbO  

....    41-87 

CWH'CPbO ... 

.  100-00    ., 

...  100-00 

C"H70»,PbO .. 

..  100-00 

....  100-00 

«,  prepared  bj  1 ;  h,  bj  2. 

Cuprous  Vvidate,  ^^From  the  mixed  solutions  of  cuprio  acetate  and 
qmnovatannio  acid  (p.  485),  alcohol  throws  down  dirty  green  flocks, 
which  dissolve  in  boUing  water:  potash  added  to  the  cooled  solution 
throws  down  cuprous  hydrate.  These  green  flocks  consist  of  cuprous 
▼iridate  (Hlasiwetz,  Wien,  Akad.  Ber.  6,  271). 

at  100*.  Hlanwetx. 


56  C 

34  H 

39  O 

2  Co   

336     . 

34     . 

312     . 

64     . 

...    45-07     ... 
...       4-56     ... 
...     41-86    ,.., 
...       8-51     .... 

44-73 

4-77 

41-83 

8*67 

4C»H«0».Ca»0  +  2aq, 

746    . 

...  10000    ... 

100-00 

Hlasiwetz  examined  also  another  copper-salt,  the  composition  of 
which  approximated  to  the  formula  2C"HH)»,CuH),H0. 


P. — Isolated  Tannic  Acids  (arranged  AlphaheticaUy), 

1.  Anacahuita-taimic  Acid. 

L.  MiJiXEB.    Pharm.  Vierte^,  10,  519. 

Found  in  anacahnita-wood,  a  Mexican  drug. — It  is  obtained  as  a 
lead-salt  from  the  decoction  of  the  wood  or  the  bark,  by  precipitation 
with  neutral  acetate  of  lead,  and  purified  by  dissolving  it  in  acetic  acid, 
and  precipitating  the  filtrate  with  ammonia.  The  lead-salt  dried  at 
100°,  contains)  on  the  average,  18*72  p.  c.  carbon,  2*41  hydrogen, 
15*70  oxygen,  and  63-17  protoxide  of  lead,  answering  to  the  formula 
C"H"0",3FbO.  —  The  aqueous  solution  of  the  tannic  acid,  separated 
from  the  lead-salt  by  hydrosulphuric  acid,  has  a  rough  and  somewhat 
fitter  taste,  forms  a  gi*eeuish  black  precipitate  with  j%rru;  chloride,  and 
brown  with  solution  of  gelatin. 
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A^nif 


"Ui*  la'  »n  1. .  Ill*  r*sj-i**  i  iiiir.-*-!  w     >  ■wACer:  tii*r  itrace  t'f=r-'::iais'- 
it:b-.  ;.-_•_  L7 -J.- »j--^;iirrj:  ;.::>'.  '-■   :_j:-f  ^.ti  -^-rr^:  *>:.!>.  .:'.*:- 


e^  :(♦;•■- 

1«  C   «4 50-90 

5  H •     5-45 

S  0 -  ..     r*     43-65 

K-Schwrn. 

51-0* 

5-19 

43-73 

C«H*0'.HO  165 100-00 

10000 

So  v-sordar    »  Se^vin.  —  Accardiiif  to  Laarent,  h  u  perham  C*H*0* " 
«r-H-0«  [nbaeUanc  »ad^  -r  C=HaO=  -  6HO  (Cba^.  mA  SsTRl). 

//ftrr-^w.JttftV'Trf.     Wten  the  add,  neatralu^ed   with   potash   idJ 

tbere'ty  c-  'jonre^i  brown-r^d.  is  <?xpr»sed  to  the  mr,  it  takes  up  oij-!:»*s. 

bec-aaes  d^rkvr.  and  ultimately  blaok-broim  and  opaqne.      If'thi^ 

mixed  ^-ih   aatic  acil  and  neutral   acetate  of  lead,   separatt^l  t^ 

lation  from  the  sli^rht  red-brown  precipitate  thereby  f<>nuod,  a^ii 

»er  pieoipiiated  with  l«asic  acetate  of  lead,  it  yields  a  rvJ-sTf?" 

nit,  whicb,  alter  washing  with  alcohol  and  dryiug  at  100',  0.-3- 
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tains  8-69  p.  c.  C,  0-83  II.,  8'48  0.,  and  82PbO,  therefore,  according 
to  Schwarz,  =  C»U«'0",18rbU  or  =  3C»Il»U\yUO,l6rbO.  —  The 
^recn  solution  of  cupric  carbonate  in  a'^ueous  aspcrtaniiic  acid  forms, 
with  alcohol,  a  green  precipitate,  wliich,  after  washing  witli  alcohol 
and  drying  at  100°,  contains  33*98  p.  c.  cuprous  oxide,  and  after 
deduction  of  this,  38*88  p.  c.  C,  5*43  II.,  and  55*69  0. :  hence  Schwarz 
supposes  that  the  oxidised  tannic  acid  in  the  green  predpitate  = 
C"H'0",5II0  (calc.  38-88  C,  5*65  H.,  tnd55*57  0,),-^  Nitrate  of  silver  oxidises 
aBpcrtannic  acid,  with  separation  of  metsJlic  silver. — Aspcrtannic  acid 
is  decomposed  by  boiling  with  dilute  hydrochloric  or  sulphuric  acid.  If  the 
neutralised  solution  be  boiled  till  it  no  longer  alters  the  colour  of  ferric 
chloride^  the  whole  of  the  sulphuric  acid  then  precipitated  with  basic  ace- 
tate of  lead,  and  more  of  that  reagent  added  to  the  filtrate,  a  light  yellow 
precipitate  is  formed,  which,  when  washed  with  alcohol  and  dried  at  100", 
contains  23*06  p.  c,  C,  1*48  II.,  10*52  0.,  and  64-94  PbO.,  and,  accord- 
ing to  Schwarz,  may  be  represented  by  the  formula  C*'lI*K)",9PbO  or 

5C"H*0*,IIO,9PbO   (calc.  2301  C,  1-34  H.,  10'91  O.,  and  64*64  PbO). 

Aspertaunic  acid  dissolves  very  easily  in  tvater,  —  It  does  not  pre- 
cipitate tartar-emetic. 

Aspertannate   of  Lead.  —  Preparation,  see  above.     The    salts    must   be 
dried  at  100°,  at  which  temperature  they  do  not  turn  green. 


a. 

2 

t. 

66  C    

,»     25-79    ... 

26-85 

28  C   

..     26-34     .... 

26-23 

33  H   

..      2-53    ,... 

2-50 

15  H  

..       2-35     .... 

2-48 

33  O   

,..     20-29     ... 

20-68 

16  O  

..     18-83     .... 

18-90 

6  PbO   . 

...     51-39     ... 

50-07 

3  PbO  .. 

..     52-48     ..., 

.....     52-39 

100-00    .... 

100-00 

100-00    ,.., 

100-00 

e.  Schwux. 

56  C  20-8G  20-69 

30  H 1-86  1-83 

30  0 14-99  15-47 

9  PbO 62*29  62-01 

10000    10000 

Schwarz  resolves  these  formulee  as  follows:  o  into  4C"HH)%6Pb04aq.  j  &  into 
2C"H70',3PbO  +  aq.i  c  into  4C»H'0^3 PbO ^  2aq. 

Aspcrtannic  acid  forms  a  dark  green  precipitate  with  aqueous /cmc 
chloride.  —  It  is  insoluble  in  akoholy  sparingly  soluble  iu  ether,  and  does 
not  precipitate  white  of  egg  or  solution  of  gelatin. 

Aspcrtannic  Acid  fivm  Galium  Mollugo.  —  Obtained  as  a  lead-salt 
from  the  aqueous  decoction  of  the  herb,  by  precipitating  with  neutral 
acetate  of  lead,  dissolving  tlic  precipitate  in  acetic  acid,  and  precipi- 
tating the  filtrate  with  ammonia.  —  The  acid  separated  from  the  lead- 
salt  by  hydrosulphuric  acid  has  a  slight  brownish  yellow  colour,  is  in- 
odorous, and  has  a  slightly  sour,  astringent  taste.  It  precipitateB/«rnc 
dUoride  dark  green,  and  is  but  partially  precipitated  by  neutral  acetate 
of  lead;  completely  by  the  basic  acetate.  —  The  lead-salt,  dried  at  110% 
contains,  on  the  average,  21-71  p.  c.  C,  2-23  11.,  17-93  0.,  and  58'13 
PbO,  answering  to  the  formula  4PbO,  2C"H»0«,nO  (calc.  21-89  C,  2-21  H., 
17-72  C.  and  6818  PbO).    (Vielguth,  Pharm,  Viertelj,  6,  193). 
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absorbs  oxygen,  and  is  then  precipitated  in  red-brown  flocks  by  acids. 
It  is  soluble  in  alcohol. 

Stannic  Callutannate,  —  Warm  aqueous  callutannic  acid  added  to  a 
solution  of  stannic  hydrochloratc,  tlirows  down  a  beautiful  cgg-yclIow 
precipitate,  soluble  in  excess  of  the  tin-salt. 


at  100\ 


28  C 

16  H 

20  O 

7  SnO» 


168 

16 

160 

525 


RocUleder. 

19-33    19-20 

1-84    2-37 

18-42    18*40 

6r4l     60-03 


2C"U«0»,7SnO«  +  4HO  ....  869    10000    100-00 


Callutannate  of  Lead,  ■ 
position. 

a.  at  100^ 

28  C   19-18 

13  H  1-48 

17  O  15-54 

5  PbO  ....     63-80 

100-00 


PreparatioD,  p.  514.   Obtained  by  double  decom- 


Rochleder. 
.     19-01 
1-68 
,.     15-37 
,.     G394 


10000 


b,  at  100^ 

42  C    18-34 

20  H  1'45 

26  O   1515 

8  PbO  ....     6506 

100-00 


Rodileder. 
,.     18'21 
1*55 
,.     1507 
.    65*17 


100*00 


Rochleder  reMlves  the  forrnxOa  a  into  2Ci<HH)«,5PbO-»-aq.  ;'&  into  ZC^HHi^, 
6PbO  t-  2aq. 

Callutannic  acid  colours  ferric  salts  green.  —  Aqueous  callutannic 
acid,  heated  to  the  boiling  point  with  stannic  liydrochlorate  and  a 
small  quantity  of  hydrochloric  acid,  dyes  woollen  cloth  mordanted  with 
alum,  sulphur-yellow  to  orange. 


5.  Gatechutannic  Acid. 

Nees  v.  Esbnbeck.     Mq)ert,  SS,  109  ;  43,  340. 
Berzelius.     Lehrbvch,  3  Aufl.  6,  250. 
Delffs.     Jahrb.  pr,  Pharm,  12,  164. 
Stenhouse.     Ann.  Phamu  45,  18. 
Stkeckeu.     Ann.  Pharm,  90,  375. 
Neuuauer,     Ann.  Pharm,  96,  337. 

Regarded  as  a  distinct  substance  by  Nces  v.  Esenbcck  and 
Bcrz(.'liuB,  but  not  known  in  tlie  pure  state.  —  Occurs  in  catechu,  an 
extract  prepared  by  boiling  the  wood  of  Acacia  Catechu  and  Uncaria 
Gamhir.  On  catechu,  see  also  the  Utest  statements  of  Sacc  ^Cbm^Z.  rtnd,  58,  1102), 
which,  however,  are  in  opposition  to  those  of  Neubauer. 

Oalechutannic  acid  is  a  product  of  the  decomposition  of  catechiu 
(xii,  387),  not  the  Bubatance  from  which  the  latter  in  formed.  If,  as 
BerzeliuB  recommends,  a  vorj'  concentrated  mpicouH  extract  of  catechu, 
prei>ared  in  the  cold,  be  mixcMl  with  strong  sulpliuric  acid,  only  a  small 
yellowish  precipitate  is  obtained,  which  cannot  be  sci>arate(l  by 
nitration ;  and  as  sulphuric  acid  likewise  precipitates  catechin  from 
aqucoTiB  extracts  prepared  with  aid  of  heat,  it  follows  that  Berzelius 

2  I.  2 
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must  have  cxnminnd  a  niixtiu'e  of  caU^diui  anrl  cat<^r*hutAnnir  acid 
(Ntnibtnu'i),  —  When  (accmviing'  to  Bonsolius  ujicI  DtliTj?)  Uiioly  j>ul- 
vtirised  Bombay  catechu  is  exliaustpd  with  ether,  tho  tithert^al  cxtoict 
di->cs  not  separate  into  two  hyers  ;  but,  by  evn}x>ration  in  vacuo,  or 
nvcr  the  wat<;r-l>ath,  a  browniali  mafis  ia  Dbt-airscd  rcRfrinblinj^  ^lo- 
laniito  acid.  This  masH,  dissolved  in  a  small  quantity  of  wat<»rt 
evaporated  over  tlic  wat^^^'bath  till  the  ether  evaporatotv,  and  separatcil 
by  filtration  from  gveea  flocks,  deposits  needles  of  caU>chvn»  isUkh 
enbatance  is  not  pradnccd,  as  DolfTs  supposes,  from  the  catechutaouic 
acid^  but  exists  ready  formtMl  in  tlio  exlrat't. 

On  agitating  an  etlierea!  extract  of  catechu  with  wa«rr,  srpanitin^ 
the  ethereal  fioUiti+>n,  cvajxjrating  it  to  dryness,  chi^solviiig  the  residue  in 
•water,  aud  leaving;  the  catechin  to  crystalUtse  out,  a  raother-li(|u<>r  i» 
loft,  coiitaiiiing  cateohutanuic  acid  in  the  highest  degree  of  |mnty 
attainable.  If  this  liijuid  be  precipitated  with  sulphuric  acid,  the  pre- 
cipitate washed  to  a  certain  exteut  with  eulphuric  acid,  then  pa^ascd 
and  boiled  for  several  hnnm  with  dilute  sulphuric  add,  it  disftoU-ea  at 
fiiHt,  and  then  deposits  brown  flncks,  till  at  length  the  solution  retnina 
only  a  faint  rod  tint.  At  this  stag'e  no  sugar  can  bo  detected  in  the 
Bolntion  (Neubauer).  Strecker  believea  that  he  obtained  ungar  in  thiii 
manner. 

When  aqueous  catechin,  which  does  not  precipitate  solution  of 
gelatin,  is  boiled  for  three  houra  in  an  open  dish*  the  Aoluliiiu  ac/|nir(^ 
a  yellowish  brown  colour,  and  becomes  turbid.  If  it  bo  then  evaporated 
to  dryness,  aud  the  residue  taken  up  with  water,  the  eolutioii  then 
forms  a  very  copious  precipitate  with  gelatin  j  »tevcrtlKdc8«,  the 
oateclun  ia  not  completely  converted  into  catechulunuic  acid.  (Ncu- 
bauer;  see  also  xii,  390)» 

Stcnlutiisc'a  catechutannic  acid  ia  inaolnble  in  wat«r,  whether  cold 
or  boiling,  also  in  alcohol  and  ether,  and  ojily  piirtially  aoUible  m 
alkaline  Uquidn.  It  is  precij^itated  by  Bulj»huric  acid,  coloured  dark 
brown  by  lioituig  dilute  sulplnnic  acid,  and  precipitates  iroa-sallri  oli\'o- 
browu-  It  does  not  yield  either  pyr(tcatechiu  fir  pyrogallic  acid  by  dry 
diatillation.  Deffffl'  catechutannic  acid  (contaminated  with  calochin) 
di'li*piesc<?B  to  a  Hyrup  with  water;  it  decon]|>oEie8  quickly  when  dis- 
solved in  alkalis ;  foniis  with  bichromate  of  fHi1ii£;h  a  brown  ]>rccipitato 
Uifioluble  in  etlier,  with  ferric  salts  a  dirty  green  prccipitati',  aud  ia 
completely  precipitated  by  solution  of  gelatin. 


6.  Cissotannic  Acid. 

WnwCTO?.      JUperl.  lOG,  $17;    Pharm.  Centr,  1847,   791.  — PAoni* 

The  colouring  matter  f»f  tJie  loavoe  of  Vili$  hedtracm  mbteaed  ia 
autujmi. 


PrqHtratiofi.      Tho    leaves  gathered   in  Augnst  are   f'= •    '   '  - 

24  honifl  with  alcoliol  i.f  80  i>tT  cent,,  the  tincturcM«  k^ 

j'^'m'^^*^*  ^>'  iJn-ftBure,   fiUered,  mixed  wit!)  i  w»fer,  m.ci  m*    n,,  k  i 

diHtUloa  off.     The  residue  ova|>orated  to  an  extract,  then  Irrated  wiih 
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cold  water,  yields  a  dark-red  solution,  whilst  a  crimson  powder, 
Wittsteln's  altered  cissotannic  acid,  remains  behind.  On  filtering  the 
liquid  from  tliis  precipitate,  and  precipitating  the  filtrate  with  solution 
of  neutral  acetate  of  lead,  there  is  produced,  first  a  lighter-coloured, 
then  a  green,  and  finally  a  greenish  yellow  precipitate,  which,  when 
washed  with  water  (but  not  completely,  otherwise  it  will  decompose), 
forms  ollvc-grecn  cissotannatc  of  lead  a.  —  If  the  liquid,  after  pre- 
cipitation with  neutral  acetate  of  lead,  be  mixed  with  acetic  acid  till 
the  grass-green  precipitate  has  again  acquired  a  lighter  colour,  and 
the  supernatant  liquid  has  become  reddish,  cissotannate  of  lead  b 
remains  undissolved,  whilst  the  filtrate,  after  standing  for  some  time, 
deposits  fiocks,  and  after  these  are  removed,  yields,  with  neutral 
acetate  of  lead,  the  olive-green  lead-salt  c. 


Lead-MlL 
a, 
120  C 25-67 

Wittitein. 
...    25-98 
....       2-40 
....       0-50 
....    27-77 
....     43-35 

b. 
120  C 

32-05 

3-34 

0-62 

34-18 

29-81 

mttotein. 
....    31-17 

75  H 2-67 

75  H 

....      3-01 

N 0-50 

96  0 27*38 

N 

96  O 



....      0-61 
....    34-56 

11  PbO 43-78 

6  PbO.. 

....     30*65 

100-00 

....  10000 

100-00 

....  10000 

The  nitrogen  is  present  as  ammonia  —  a  »  llPbO,6CPH*^Oi'-l-NH*;  b  » 
6(PbO,C*'Hi30>^-l-NU*;  e  conUins  from  36*4  to  37-5  p.  c.  lead-oxide.  So  accord, 
ing  to  Wittstdn. 

Insoluble  or  unaltered  Cissotannic  Acid. — The  portion  of  the  alcoholic 
extract  obtained  in  the  preparation  of  cissotannic  acid,  which  is  insoluble 
in  water. 

Dense,  dark-brown,  shining,  non-friablo  mass,  having  a  slightly 
bitter,  astringent  taste. 

Wittstein. 
mtunt  at  110*. 

156  C    56*25    55*91 

90  H    5-41     5*41 

N    0-84     0*84 

78  O    37-50     37*84 

C^H^NCV 100-00    100*00 

"'  3<C"H*0^,3HO) + KH*.  Contains  the  nitrogen  as  ammonia,  and  0*31  p.  c.  ash, 
which  has  not  been  dedacted.     (Wittstein.) 

Chars  quietly  when  heated.  —  Dissolves  with  dark  brown-yelluw 
colour,. in  ammonia,  and  is  precipitated  therefrom  by  acids. 

Lead'Compoiinds. — a.  By  precipitating  the  dilute  alcoholic  solution 
with  neutral  acetate  of  lead.  Olive-green,  pitch-black  after  drying. 
—  b.  By  precipitating  the  alcoholic  solution  with  an  insufficient 
quantity  of  neutral  acetate  of  lead,  treating  tlic  precipitate  with  a 
small  quantity  of  acetic  acid,  then  washing  and  drying  the  undissolved 
matter,    a  contains  36*91,  b  10-95  p.  c.  lead-oxide.  (Wittstein.) 

Altered  cissotannic  acid  forms  a  dark-green  precipitate,  with  an 
alcoholic  solution  of  y«rric  cAfonV/c;  fiocculent  precipitates  with /rtrt^^rr- 
etiietic  and  gelatin-solution. 

In  alcohol  of  60  —  80  \\  c.  it  dissolves  easily  and  with  blood-n  d 
colour. 
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Em. 

Calculation  according  to  Em.  at  100° ;  mean* 

82  C 192     28*07     27*92 

20  H 20     2*92 3-01 

17  0 136  19-89  19-73 

3  PbO....; 336  49-12  49*34 

C?»H»0»^3PbO    684    10000    100-00 


9.  Tannic  Acid  from  Fruits. 

BuiGNET.    N.  Ann.  CMm,  Phy$.  61,  280. 

Slnown  only  in  combination  with  iodine.  —  Occurs  in  unripe  apples, 
pearS,  and  other  fruits,  disappearing  as  the  fruit  ripens  and  the  pro- 
portion of  sugar  increases.  —  When  the  juice  of  a  fruit  containing  this 
tannic  acid  is  mixed  with  starch,  and  iodine  is  dropped  in,  no  iodide  of 
starch  is  formed  till  all  the  tannic  acid  has  been  converted  into  the 
iodine-compound. 

Preparation  of  the  lodine'Compound,  —  Tho  expressed  and  filtered 
juice  of  green  apples,  mixed  with  tincture  of  iodine  as  long  as  the 
colour  of  the  iodine  is  thereby  destroyed,  yields,  after  a  few  seconds, 
a  brown  precipitate,  which  must  be  washed  with  large  quantities  of 
water. 

Yellow  amorphous  powder,  containing  43*0  p.  c  0.,  3*3  H.,  16*17  L, 
about  ^  p.  c.  N.,  and  3  p.  c.  ash. 

The  compound  is  decomposed  by  boiling  with  dilute  acids,  with 
fortnation  of  dcxtro-glucose.  —  It  is  insoluble  in  water ;  after  it  has 
been  boiled  for  a  quarter  of  an  'hour,  the  filtrate  does  not  reduce 
potassio-cupric  tartrate.    Insoluble  in  alcohol. 


10.  Ctalitannic  Acid. 

R,  BcHWARZ.     Wien.A]tad.  Ber,  8,  26;  Ann.  Pharm,  83,57;  J.  pr, 
Cfiem.  58,  126. 

Occurrence,  In  tho  herb  of  Oalium  verum  and  0,  chorine.  Known 
only  in  combination  with  water  and  oxide  of  lead. 

The  aqueous  decoction  of  the  herb  is  precipitated  with  neutral 
acetate  of  lead;  the  precipitate  (contauiiug  citric,  tannic,  and  inor- 
ganic acids)  is  removed ;  the  filtrate  is  precipitated  with  basic  acetate 
of  lead ;  the  precipitate  decomposed  with  hydrosulphuric  acid ;  the 
liquid  filtered  from  the  sulphide  of  lead  is  precipitated  with  neutral 
acetate  of  lead,  to  remove  the  excess  of  hvdrosulphuric  acid  and  any 
citric  acid  that  may  still  be  present ;  and  the  liquid  filtered  therefrom 
is  treated  with  basic  acetate  of  lead,  whereby  a  precipitate  of  a  fine 
yellow  colour  is  obtained,  which,  when  decomposed  under  water  by  hy- 
drosulphuric acid,  yields  aqueous  galitaimic  acid,  having  a  rather  bitter. 
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astringent  tasto ;  and  acquiring  a  browu  colonr  when  treated  witir 
atrtwonia  ixnd  the  Jixcd  alknlia.  It  oxJdiBos  wbeu  the  leftd-salt  is  dried 
at  100^ 

Galftannale  of  Ltad,  —  Gull  tannic  acid  &earccly  pn?ci|>italeB  neutral 
acetate  of  load,  but  forme^  with  the  t>asic  acetate,  a  precipitate  of  a 
Jino  yellow  colour,  obtaiued  a.s  above  described  j  it  exhibits  the  c<*m- 
IH^Bitioii  a ;  6  16  obtainud  in  a  different  way  \  both  are  dried  at  100". 

a.                 Schwrnn,  h,                Schirtin. 

70  C 17*»4  17-65          28  a„ 12*06  1208 

4a  H    l'9l  201  21  H    ,...„..  1-43  I  53 

5S  O    l8-fl9  I8m3           26  0    U*4I  IV4S 

!3  PbO  „..     51*56  Gl'fll  9  PbO  ....  72-07  71-8* 

100-00     .....,.,  lOO'OO  lOO'OO 100-00 

Schwarz  res(»tT»  tfao  formula  a  into  3CC^*H^O",3FbO)^2(C"li*0<VSPb(l),  ud 
A  into  ZCC"H^VPI»0)  +  5(PbO,HO). 

Galitanuic  acid  ehaugcs  the  colfmr  of  fabric  hydrodoratt  to  a  luic 
green,  and  forros  a  dirty  brown  precipitate  with  cnpric  acetate. 


11.  Gardeniatannic  Acid* 

M*  v*Orth,     Wifti.  Ahad,  Ber.  13j  509  ;  J.  pr,  Chem.  C4,  10  j  Pham. 
Ctntr.  1854,  897. 

Occurrcjice,  In  Chinese  yellow  poda  or  Wongaki,  the  fniit  of 
Gfmir.ntft  fjrtmfh'fiom^  proceeding,  according  to  Jesson  ( IFirm.  Aha/LBtr. 

14,  249),  from  a  rubiaceoue  plant. 

Prnmration  of  thefin^t  Tannic  *4ciW,— The  brUMfrd  poilsare  cxhamitcd 
with  afcolwil  of  40'  ;'  the  extracts  arc  evaporated  in  a  Btn*arr»  of  car- 
bniiioand;  tlio  oil,  which  eeparatca  on  cooling,  or  on  addition  of  walor, 
ts  ronioved  by  meant*  of  a  wet  filtcrj  and  the  rcddifih  yellow  tiUrate  is 
prtrcipitated  with  sohitioii  of  niiiilml  acetate  of  lead,  whereby  C4>loarin|; 
nialtei-fl  und  the  ilrst  tunntr  acid  arc  precipitated.  (The  Altnita»rT«lbr 
the  prpparttitm  ofcbiororubiiij  Tlie  piectpilatc  i»  decomj>j»ed  under  Wftt<rr 
by  iiydmeulphunc  acid  ;  the  Bolutii>n  containing'  tlie  firBl  tannic  a<*id 
and  a  little  oolimrinf^  uiatltT  is  filtered  from  the  eulplude  of  lead,  which 
reUiiiiB  a  fwirtioti  uf  the  colouriTi^  matter,  and  agam  precipitated  wilb 
neutral  ficctnte  nf  li*nd  j  and  XWma  preeipilatc  is  also  aeet^mpf^Hec1  with 
hydrostilphniic  aciil,  tfie  Hnlphide  of  Iriul  then  retniniiijj  the  whulo  ol 
the  culnnriuy;  mattur,  and  u  filtrate  being  iiblaiiu'd,  which,  tiy  cvapim' 
titm  in  iifttrcam  of  ejirlHjnicatnd,  and  drying'  in  viusno,  yit^hla  tlio  fiml 
tJLTinir  iM'id. 

On  boiliii^f  lb*'  Ktilphide  of  lead  willi  a1ci>bol  i.f  ■!i»\  Ihe  cr4otmn;; 
umlU-r  iH  di^t^olvi'd,  arid  r>Mit:iirm  aH  a  dark  refldihh-yeKMvr  Hyni|s  when 
the  rdoohi)!  i^  diKtiUed''»fr  iti  a  wtreani  nf  carbonic  ticidt  and  ilur  ivtodac 
ilri*'d  in  vacuo  ^ver  oil  of  vitrinl.  Fnmi  \\\\a  Myntp  clhor  e\trAt:t«  a 
hiibHtani'c  which,  when  (he  ctlier  is  cviifiorated  and  the  residue  treated 
wilh  water,  n^niains  as  a  retiUtnh  r/rfhte  rmnow  aihtn-ing  rruxricr,  inihilu* 
bl*  h]  wuter.     The  residue,  boiled  with  alcohid  A^liieh  n.-ino%*ci«tt  imuitt 
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qnantity  of  yellow  coloaring  matter,  then  dried  at  100^,  is  the  yellow 
amorphous  colouring  matter  of  t.  Orth, 

Preparation  of  the  second  Tannic  Acid. --The  yellow  pods,  after 
exhaustion  with  alcohol,  are  boiled  with  water ;  the  extracts  are  con- 
centrated; a  jelly  precipitated  therefrom  by  alcohol;  this  jelly  col- 
lected on  linen ;  and  the  filtrate  precipitated  with  neutral  acetate  of 
lead.  The  precipitate  is  treated  with  a  small  quantity  of  acetic  acid ; 
theinsoluble  portion  separated  by  filtration;  and  the  solution  freed 
from  lead  by  hydrosulphuric  acid.  The  solution  filtered  from  the 
sulphide  of  lead,  and  evaporated  over  the  water-bath,  leaves  the 
second  tannic  acid,  which  must  be  dried  at  100°. 

Properties.  The  first  tannic  add  is  a  brown-yellow  amorphous 
mass. 

Firtt  Ttmnie  add.  v.  Orth,  Second  Tannie  aeid,  t.  Orth. 

46  C  47-26  47-47  46  C  52*98  62-67 

36  H  6-16  6-22  29  H  6-56  5-81 

34  O  46'68  46-31  27  O  41'46  41*52 

C«H»0»*....  100-00    100-00  C«H»0»....  10000    10000 

After  dedaction  of  uh.  —  The  first  add  contains,  according  to  t.  Orth,  8  at.,  the 
second  1  at.  water ;  this  he  infers  from  the  composition  of  the  lad-salt 

Lead-salt  of  the  first  Tannic  Add,  —  Prepared  by  precipitating  the 
warm  solution  of  the  add  with  basic  acetate  of  lead,  then  washing 
and  drying  at  100^ 

T.  Orth. 

46  C 276    23*3    22-89 

28  H 28    2-3    .» 2-34 

26  0 208    17-7    17-38 

6  PbO 670    56-7     67*39 

C«H»0»,6PbO    1182    100-0     100-00 

After  dednction  of  the  lead-oxide,  »  C«H»0*  (t.  Orth).  Bnt  he  appears  to 
IwTe  forgotttm  that  the  ash  may  hare  passed  into  the  lead-salt.     (Kr.) 

The  first  tannic  acid  colours /c/tic  hydrochlorate  green. 


12.  Hederic  Acid  and  Hederitaimic  Acid. 

PossELT.     Ann.  Pharm.  69,  62;  Pharm,  Centr.  1849,  257;  Chem.  Gaz. 
1849,  92. 

In  the  Bceds  of  ivy  (Uedera  Helix) 

a.  Hederic  Acid.  —  The  fresh  pulverised  seeds  are  freed  from  fat  by 
ether;  the  residue  is  re|X!atedly  boiled  with  atohol ;  and  ^th  of  the 
alcohol  is  distilled  off  from  the  tinctures,  the  impure  acid  then 
separating  from  tlie  residue.  It  is  difficult  to  purify,  and  was  only 
once  obtained  pure  by  gradual  deposition  from  an  ether-alcoholic 
solution. 
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^z/.-iv:-:  :r  - 1,:;.- ■>-.-:  :r.:x:i:.::_:  ^'ii  cth^rr  and  aI-ri.'U4  ..ibrikfn- 
pji.-i:::.,':  : -  i.*jien.:  i»:; :  '7  ■  — ^^  ^T-  w^it^r.  Tl*-  dtVXrti' ^tl  is  mix*"i 
'■'  •'  -  .-'■"•-  '-'  '^-  ''  -  "•-""-^^  i-.it:.i.:»r  ■::'  I-.-a-i;  tht^  I'tvoij.'itate  rt-ai"rLti: 
Sk..  .  :.::.--.- i-.r  r;r-:::.i^iv:i  -r^::.  ai^c:  Li:!.  Th-f-  dr.e  vellow  j-rwij^titt, 
''■'  ■  '  -'  r  '■**----'-',;-'  "5"a--w--i  i.-  :t  >  T-  I'ii.v  .  i^i  »l-'0"iujii:.>k^i  tui-itr 
*■•-.•  •■■.:..  :.ji:  ti.;!";^:  ;i«.'.i.  ;^L'i  ti-v  s^-Iuti-.u  tiltori.'^i  in-m  liie 
t: \.    .. ;-:     :  i-.-;i'l  J;   vvirt-rit'-'i ;    :t  iLiii  I»_aTcs  the  aci'l,  bat  in  u 

Ir.v'i  r  ;,*.  'ir„'rT;.  :?,  acM  maSfi,  wh>5C  arjuo-itis  s<>lutii>a  bcconks 
C.I  ^'A  'i  ;:-:..;:'■  ..v.tr*  rri::-:*.  I:  r..-«i::ces  iner*:*tric  mtnUe  aud  mtmie</ 
^iV.-r.  It  ^u:- ;:*:.-• -i  :i  aii^>  y.-n.>w  c- .'lour  whfu  mixti-d  ivith  ti/Z*a/bt,  aaJ 
in  I  .'•;';ij'it;At#.'<{  y»;!I'w  by  a.nmoniiioil  luiU'$*ilts  anj  bv  baryta-  and  /c»>/- 
*////-».  It  col'iurs  /erne  ^j/r^  tLirk  grcvn,  anil  forms  a  irrveniih 
|>r*.'':ipitate  with  cuprk  mlphaU,  It  is  uot  pn?cipitated  by  soltitii>ii  <•' 
gdatin. 


13.  Helianthotannic  or  Helianthic  Add. 

Li;i»ivk;  &  KRfjMAVF-R,     X  Br.  Arch,  99,  1,  and  285. 

Thr;  iron-f^rfTMiin^  tannic   acid  of  the  bccmIs   of  the   ftunflitwiT, 

Tlifj  (iiHrly  pulvcrisr-d  fruitfl,  freed  from  the  himks,  are  oxlmustri 
with  lM)iIinj^  alcohol  of  00  jht  cent. ;  the  alcohol  is  distilled  of!  in* 
current  of  hydrop'n ;  the  residue  in  separated  by  Hltration,  the  filtntt' 
precipitated  witli  neutral  acetate  of  lead ;  and  the  preeiiHtati'  H 
colicctcd,  waahed,  aiid  d^icouipoacd  under  water  by  hydix>8ul)iiuii: 
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acid.  Tbc  liquid  filtered  from  the  sulphide  of  lead,  and  evaporated 
over  the  water-bath,  leaves  the  heliauthotannic  acid  as  a  brownish - 
yellow  amorphous  mass,  which  may  be  rubbed  to  a  slightly  coloured 
{X)wdcr.  It  is  redissolved  in  water  and  reprecipitated  with  neutral 
acetate  of  lead ;  the  precipitate  is  decomposed  by  hydrosulphuric  acid ; 
and  the  filtrate  evaporated,  a  light  greenish-yellow  amorphous  mass 
then  remaining,  which  yields  a  yellowish  white  powder,  aud  no  longer 
becomes  moist  on  exposure  to  the  air. 

After  drying  at  100°,  it  contains  53*27  p.  c,  C,  5"97  H.,  and 
40*76  0.,  answering,  according  to  Ludwig  &  Kroniayer,  to  the 
formula  C"n'0'  (c«lc.  53-50  C.  5-73  H.,  and  40*77  0,\.  ~  MiiHs  when  keatedj 
giving  off  an  odoiu-  of  burnt  coffee,  together  with  acid  empyreumatic 
products. — Heated  on  platinum-foil,  it  first  chars  and  thou  bumsawat/. 
—  A7/nc  «ciV/ imparts  to  aqueous  hclianthic  acid  a  fine  red  colour,  but 
on  heating  the  liquid,  nitrous  vapours  are  evolved,  and  the  colour  disap- 
IHjars.  —  Cold  oil  of  xntiiol  colours  the  aqueous  acid  red;  hot  oil  of 
vitriol  blackens  it.  —  When  boiled  with  moderately  dilute  h/drochloric 
acid  in  a  stream  of  hydrogen,  it  is  resolved  into  f(?nnentable  sugar 
and  an  acid  colouring  matter.  The  latter  is  precipitated  by  carbonate 
of  lead.  When  separated  from  the  Iead-c<inipound  by  hydrosulphuric 
acid,  it  yields  a  colourless  solution,  which  leaves,  on  evaporation  a 
violet  residue,  changing  to  bright  red  when  treated  with  alkalis.  — 
Uelianthic  acid,  when  heated  with  an  alkaline  cupric  solvfion,  does 
not  reduce  it.  —  From  an  ammoniacal  silver-solution,  it  reduces  metallic 
silver. 

The  acid  dissolves  readily  in  water.  It  turns  yellow  when  mixed 
with  alkalis,  and  is  precipitated  yellow  by  Hme-xcafer,  —  The  latter 
precipitate  turns  brown  when  ex|M)scd  to  the  air  in  contact  with 
excess  of  lime-water.  —  The  light  yellow  lead-salt  precipitated  fnmi 
the  aqueous  acid  by  netitral  acetate  of  lead,  and  dried  at  lOO",  con- 
tains ai)*5  or  4i'24  p.  c.  lead-oxide ;  also  32*44  C,  3'28  11.,  and 
20-04  0.,  answering  to  the  formula  2(C"II•O^PbO) -H  PbO,IlO.— 
The  aqueous  acid  imparts  to  sesqmchhvide  of  iron  a  splendid  dark 
green  colour,  changing  to  violet  on  ad^lition  of  ammonia.  It  does  not 
precipitate  ferrocyanide  of  potassium,  or  solution  of  gelatin. 

The  acid  dissolves  in  alcohol,  but  not  iu  ether. 


14.  Ipecacoanhic  Add. 
c"n*0'? 

E.  WiixiGK.— irwrt.  Akad,  Ber.  5, 192 ;  J,  pr.  Chem.  51,  404. 

The  tannic  acid  of  the  root  of  Cephalis  Ipecacuanha.  (Ilandbuch  viii, 
Phytochem.  56.) — PeUetier  {Ann.  CMm.  Pky».  4,  172;  J.  Pharm.  3.  145  {  8chw. 
19,  440);  Masaonfour  {BuH.  Pharm.  I,  161).  and  Richard  &  Barruel  {/.  Pharm. 
6,  264),  regarded  the  acid  aa  gallic  acid,  though  it  bad  been  already  recognised  as 
distinct  therefrom  by  Pfaflf. 

Preparation,  The  pulverised  root  is  boiled  with  alcohol  of 
sp.  gr.  U'84 ;  the  filtered  decoction  is  precipitated  with  basic  acetate 
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■x  j**i:  i&f  ^  iRie^Etaxe  k  v-»fbed  whb  aW jm^  of  FpLgr.O««d 

di?&  t-ei  ii  ci.'zte  »««  «adL  Tlie  acetic  acid  sctokm  miied  wiA 
^iiiTO!  K^T^t^  :c  fe»i  aad  then  with  a  small  qnantitT  of  ammcu, 
jy-.y^  k  zr•^izCAUr^  i»iidi  k  t«>  be  washed  witi  alcohol  (rf9«p.c 
FT^»r^^i  h.  T^.*i2r-  a=id  deoc^mpGced  by  hjxinMD^nric  add.  Ik 
Ii:TL*i  fL-Z!:^!  frzci  tbe  pc^fcide  of  lead  is  eraporated  in  a  streaa  <rf 
ojti  cJ:  k=ii :  'J^  Tcadne  k  mixed  witli  water,  and  fihei^  fawn  tk 
fi=  vixi  »5cark:^:  the  fitraxe is  ^gcs^ed  with  animal  charcoal;  ud 
•LJ:  rT*:#::si-:r:-wx  5^xkL  aiKJ-  l«ing-  freed  from  charcoal,  is  enionted 
31  &  scr^-UL  :c  eart^icie  aod. 

/■■"/wraa.    A^i^iijos.  red£sh   brown   massy  having  a  Btrcagir 


14  C M    K-37     S$-24 

»H 9    €-•< «-» 

rO «    3r-ft» 37'S3 

C^flro^ 1»    1«9-M     100-00 

i>MTO*vwi  irf.  1,  Mehs  wbeai  &Atfad,  swcning-  up,  emitting  an  ote 
:c:;c!SJ:  ii:'^i.  iiiikaTi::^  a  SScnhir  oombostiblechaicoaL— 2.  Tk 
aiii^ij  sranrc  *i©:^tf  fiJTK>».  and  acquires  a  dark  black-ta^wi 
cruir.  — J^  Zz  re-fas^  ifcfmry-  and  afrer^tait*.  — 4.  It  diasolTes  m<rf 
if  rr-T..  r.cT^nr  &  :c:i»^T^a  5i.:.hiu*:»n.  which  depoeitfl  grey  flock 
.TL  sj^-u c  :c  -^iicc. — -> aSTir  aci^  <£^o*ves  ipecacuanhic  acid,  fonnifiat 
&    3fc:i  >:o5>i-T-:.j.-B-  s:ihn^:«i,  which  tonis   y^ow  and  give*  <£ 

I>.-.''4iLrrik- ':  ■:  hzti  is  T-^rr  s:^de  in  tm(«r, 

3H-a-i<ofc/iT/  ;-^I.diai  — Khrte  »qneons  ipccafccnanhic  add  does  irt 
-zn^rr.ir^i  x»f--rTrfc;  a.ie'u:;e  cc  ie*i  bm  fonns  with  the  basic  acetate, « 
:c,  vn^  T^tt  zn*±:aMSe.  wiici  quictir  afaecwbs  oxygen,  and  acqim 

T:»:  Tirc  -:*.-!»£  'j-:*f-*ah  is  jc^ecij^ated  by  basic  acetate  of  kai 
-:.it:  :>  i^Z!r~cn  Tc^:9»r>?ii  wiih  alo:*M  of  ^  ct.  0-85^  ^fter  khi» 
'>.vT  r».c  rrc:  iZ.  nii^trs  jr«sp«iaV3c  by  aJoob<^  neutral  acetate  uf 
\i^\  iH'i  ii.-i:-£  -r-^z  aWpt  a^ianthy  of  water;  mnd  the  predpitati'  » 
vte^doi  witi  -.\£  waser-  aa^i  dried  at  100\ — If  the  lead-salt  tlt» 
cruTo^  ':n  51S3  •>-••£  n.  aK-ik*  a^-ii  and  the  61trato  pn?dpitat«?d  iritk 
i:*s  .'tr;  jJ-  lb  u  c  Tta:  base  acetate  of  lead,  precipitates  are  fomhi 
o-c  ">i-i^-^  J-  '  ^i  J  a^  i»?v»LTa:iiiJc  acid  to  I  at-  lead-oxide. 
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•inlet  on  a(l<Htion  of  a  HmftU  quantity  of  Ammonia,  anrl  iixky  black  with 
lar^tT  qiiiiTility.  ^From  t^iipric  *a//*,   on  mldition   of  amrnnnia,   it 
irowfl  (iiurn  a  grccn-ljlack  pi*odjiit^te.     It  ia  soluble  la  alcohol^  k'ss 
rlublc  ill  ether* 


15.  Einotannic  Acid. 


MELIUS.     Lehrlticht  3  Auf!.  6»  S58. 
rEKurau,   iV.  Z?r.  Arcft,  Gb,  283  ;  absti%  PAorw.  Ctfw/r,  IS51,  305  s  Lkb, 
Kopp,  Jiilir&tlnir,  1851,  4'22, 

LWNiG.     jy.  Br.  Arch,  7'^,  129;  abatr,  Pharm,   Centr,  1853,  177.—^ 
N.  B>\  Arch.  77,  260  j  85,  150. 
[SSFELDT.     yl  nn.  J-'ArtrHt,  i)2,  101;  Chenu  Cetitr,  1855,  110;  abstr.  Li«&. 
Kopp.  Jahreslfcr.  1654,  431. 

The  tannic  acid  of  Afrtc&n  klao  (from  Pitroearput  fri^r«tcr,  HsLnclbuch  yI^\, 
'Aytockem,  72)  must  be  regarded,  accunlitig  ta  iSerzeliiiu  and  (Tcrduig*  as  a  di^rinct 
ipoundA  Hennii;^  regards  ii  as  jd^DtJc&l  witb  g^lotamiic  acid;  be  cxdnuned  tbe 
rfno  mahhrict4m  of  commei^L-c,  wbidi^  in  faJg  opiiiipn,  ti  tbo  true  Afrkaii  kino,  Ebs- 
aldt  (who  obtained  crygtals  of  iijTOcatecbin  (xi,  379)  from  Kino  malabriciim  by  the 
iction  of  etber)  did  not  succeeti  id  prepariag  kinotannic  Acid  ettber  by  the  pracess  of 
lenselios  orHy  that  of  Gerdin^  ;  be  regard*  kinoUnnid  nctd  ns  [ierbups  iJenticul  with 
itcchntnniilc  acid. — On  the  rcactlan  of  kinOj  see  Nescnbeck  (AepeW.  27,  211)  and 
[Uennig;  gti  a  jelly  from  kino,  aee  Redwood  {N.  J,  Phnrm,  X,  3!J<j). — Chiimolcre 
similar  to  those  of  kictotmiiiic  acid  are  exhibited  by  the  tanoLc  acid  of  JSecutbubiui^ 
juice  of  Mjfri»iie&  Becuhyla^  a  Biaiiiiaa  tree  (cee  Ptckottr  M  Br,  Arch,  107, 1G3). 

1.  When  the  mpieoUB  extract  of  kiiio  la  precipitated  by  diliito  buU 
>buric  acid— the  pale  rod  precipitate  washed  as  long-  as  the  wash  watL-r 

quires  a  Bour  tuste,  and  then  di3aoh'tid  in  boiling  water, — tlie  liqnid 
lt«Tod — and  the  filtrate  C(>ntaniin|j^  sulphuric  and  kinotannic  acids  mixc?d 
lyrith  baiyta-water,  till  a  sample  of  it  no  longer  precipitates  an  acidu- 
flated  solution  of  chloride  of  bariunit — tlje  filtrate  when  evaporated  in 
[vacuo,  loaves  kiriotiimiic  sn  the  form  of  a  red  fissured  masB^  Hparingly 
jolublc  iu  cold,  more  easily  in  boiling  water,  and  leaving  an  aetrinpvut 
^aste.     This  product,  whrn  its  uqueQUS  solution  is  evaporated  in  eon- 
it  with  the  air,  bcconteH^  for  the  most  part,  insoluble,  and  wlicn  left 
contact  with  the  atr,  separates    as  a  light  red  precipit^tte.      Its 
[ueouH  solution  ie  precipitated  by  acids,  not  by  carbonate  of  jKdash 
)r  tartar-em t*tic.     It  ia  solubb  iu  alcohol,  insoluble,   or  nearly  so,  itk 
sther  (BersEelius).     Kinotannic   add,  precipitated  by  Hulphuric  acid, 
[does  not  yield  pyroj^Uic  acid  (xi,  338J  by  dry  dlBtillation  (Stenhouse, 
[Ann,  Phartti  45,  C8). 

2.  Kinotannic  acid  prepared  by  the  process  jtist  deficribed,  but  fr&ed 
fli'om  sulphuric  acid  by  carbonate  of  baryta^  exhibits,  after  drying  at 
[lOo'^,  a  different  comjHmition  in  different  preparations  (44*77  p.  c.  C*j 

21  H.,  and  12^80  C,j  3"6(i  lL)i  boeauBcthe  mdphuric  acid  exerts  a  do- 
'compOiiitjg  action  on  it.  But  when  the  extract  of  kino  is  precipitated 
'jy  a  hot  ttolutioa  of  isinglaae,  the  floeh-colotu^d  precipitate  collected 
taud  boiled  with  alcohol  of  95  per  cenUy  and  the  cuiTant-red  solution 
evaporated  in  vacuo  or  by  heatk  a  purer  kinotannic  acid  is  obtained  in 
[the  form  of  a  red,  tnwiBparent,  fisHUied  mass,  which,  wlien  dried  at 
100%  conUiua  48-32  p.  c,  0*,  4'28  II,,  and  4740  0.     Thia  kinotanui(" 
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16.  Eino-recL 

Obrddto.    N,  Br.  Arch.  65,  290. 

Aqueous  tannic  acid  kept  for  several  weeks  in  contact  with  the 
air  in  open  vessels,  takes  up  oxygen,  and  deposits  kmo-rcd,  which 
may  be  freed  from  undeoomposed  kinotannic  acid  by  washing  with 
water. 

Amorphous,  red  mass,  which  turns  brown  on  the  surface  when 
dried,  and  yields  a  light  red  |)owdcr.  Its  alcoholic  solution  is  slightly 
acid.  Nearly  tasteless.  —  After  drying  between  50°  and  60°,  it  con- 
tains 37'55  p.  c.  C,  d*82  H.,  and  58*63  0. ;  from  another  preparation, 
84*96  p.  c.  0.,  3*96  II.,  and  61-98  0.,  in  other  cases,  about  10  p.  c.  0. 
more. 

When  heated,  it  yields  a  small  quantity  of  pyro-acid.  It  is  partially 
carbonised  by  oil  of  vitriol,  —  Chlorine  cfccolorises  it ;  nitric  acid  con- 
verts it  into  oxalic  acid.  —  A\^ien  boiled  for  some  time  with  strong 
hydrochloric  add,  it  dissolves  with  dark  violet  colour,  and  on  cooling, 
or  on  dilution  with  water,  it  deposits  kino-brown  as  a  fine  dark  brown 
powder,  the  liquid  rcmainmg  red.  This  kino-brown,  dried  at  100*^, 
contains  from  4-4*77  to  46-17  p.  c.  C,  4*39  to  4*52  H.,  has  a  neutral  rc- 
actk>n,  and  dissolves,  with  red  colour,  in  alcohol,  acetic  acid  and  tar- 
taric acid.  It  communicates  a  red  or  violet  colour  to  stuffs  prepared 
with  tin  or  iron  mordants. 


17.  Leditaimic  Acid. 

E.  "Wnjjr.K.     Wien,  Ahad.  Ber.  9,  302;  J,  pr.  Cfiem.  58,  205;   Ann. 

Pharm.  84,  363  ;  Pharm.  Centr.  1852,  790. 
Rociiu-:i)KR  &  PoiiwARZ.    Wien,  Aktid.  Ber,  0, 307;  J.pr,  Chem,  58,  210 ; 
Ann.  Pharm,  84,  366;  P/tarm.  Centr,  1852,  790. 

Occurrence,  In  the  leaves  of  Ledum  paluatre,  —  A  tannic  acid 
from  Epacris  and  another  from  horse-chcsnuts  yield  a  product  of 
dccomi)08ition  identical  with  Icdixjinthin,  without  being  themselves 
identical  with  leditannic  acid.  (Uochleder,  Wien.  Akad,  Ber.  44,  493 ; 
cam.  Centr.  1862,  8.) 

Preparation,  1.  Neutral  acetate  of  lead  is  added  by  drops  to  the 
aqueous  decoction  of  the  leaves,  till  a  sample  of  the  resulting  precipi- 
tate dissolves  completely  in  acetic  acid ;  the  Uquid  is  then  filtered,  and 
and  the  filtrate  precipitated  with  basic  acetate  of  lead.  The  washed 
precipitate  is  dccomitoaed  by  hydrosulphuric  acid,  and  the  solution 
filtered  from  the  sulphide  of  load,  is  evaporated  to  dryness  over  the 
water-bath. — 2.  The  alcoholic  decoction  of  Ledum  patusire  \^  ^XQCxyi- 
tated  by  water,  after  the  alcohol  has  been  distilled  off;  the  liquid  is 
filtered;  the  filtrate  precipitated  with  neutral  acetate  of  lead;  the 


•wrE^^ia  xssoar  .aas^ 

z^t'  cssj-"^  n  SSxnsi  meax  Kar=  iJat  "hzj^l  afua  ihcnd: 
£nriut:  y^'^  TMT^r   ic  -^ji^  iiituutf  iisas  v±x  Itt^  aoeWi-ri 

TT,^-?  T^  r^ar^iiiuanraz  naL  acuc  ait  w:iza>:B.  £ha«ltf  liie 
if  JiBA.  le  •£•!  Mintueid  331  a  Mzfaa  d  ctf- 
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18.  Ratanhiatannic  Acid. 

WnrsTEiN.    Pharm,  Viertelj.  3,  353 ;  6,  521. 

Occurs  in  common  and  in  Savanilla  lUiatany  root  —  Peschier  (iV".  Tr, 
4,  2,  182 ;  J,  Pharm,  6,  34 ;  10,  348)  designated  as  crameric  acid,  a 
crystallisable  acid  from  rhatany  root,  to  which  he  attributed  the 
property  of  decomposing  sulphate  of  baryta.  This,  according  to 
Wittstein,  must  have  been  tyrosin  (xiii,  358),  while  Klassiwetz 
Ami,  Pharm,  119,  202),  thinks  it  probable  that  phloramiue  (p.  00) 
may  occur  in  rhatany  root. 

The  ethereal  extract  of  the  pulverised  root-bark  of  Krameria 
triandra  {Handb.  viii,  Phytochem.  42),  yields,  when  the  ether  is  distilled 
off,  and  the  residue  dried,  a  shining  dark-red  substance,  which  dissolves 
in  alcohol,  with  sei)aratiott  of  wax.  On  evaporating  the  alcoholic 
extract,  the  tannic  acid  remains  behind.  —  When  the  dry  bark  powder 
of  Savanilla  Rhatany  root  is  exhausted  with  ether — the  ether  evaiK>rated 
— the  residue  exhausted  with  alcohol  of  90  p.  c,  which  leaves  the  wax 
undissolved — the  filtrate  diluted  with  ten  times  its  bulk  of  water — a 
few  drops  of  solution  of  neutral  acetate  of  lead  added  —  the  liquid 
filtered, — and  the  filtrate  completely  precipitated  with  neutral  acetate 
of  lead,  ratanhiatannato  of  lead  b  is  obtained. 

The  acid  melts  when  heated^  chars,  and  leaves  a  very  difficultly  com- 
bustible charcoal,  while  a  watery  and  oily  distillate  passes  over  con- 
taining pyrocatechin  (xi,  379).  (See  also  EiMfeldt,  Ann.  Pharm.  92,  109; 
Uloth,  Ann,  Pharm.  HI,  217.)— I'  dissolves,  but  imperfectly,  even  in  wanu 
water,  forming  a  dirty  rose-coloured  solution;  it  dissolves  completely  on 
the  addition  of  a  fewdrops  of  ay/imania, whereupon  hydrochloric  acid  throws 
down  dirty  flesh-coloured  flakes.  When  ratanhiatannic  acid  (sciJarated 
from  the  lead-salt  by  hydrosulphuric  acid)  is  heated  for  some  time  over 
the  water-bath  with  water,  to  which  5  p.  c,  alcohol  has  been  added,  a 
hard,  brown-red  resin, Wittstein's/^afanAwt-rcc?,  separates,  and  on  evapo- 
rating the  remaining  liquid,  there  remains  a  small  yellowish  residue, 
which  has  a  slightly  sweet  taste,  and  reduces  potassio-ciipric  tarti^ate 
when  heated  therewith.  —  The  aqueous  solution  is  coloured  dark-green 
by  sesquickloride  of  iron,  then  precipitated ;  it  forms  a  pale  flesh-coloured 
precipitate  with  gelatin-solution,  and  is  coloured  paler  by  tartar-emetic, 
without  precipitation. 

liatanhiatannate  of  Lead,  —  The  alcoholic  solution  of  the  tannic  acid 
is  mixed  with  a  few  drops  of  neutral  acetate  of  lead,  and  the  filtrate 
is  precipitated  with  excess  of  neutral  acetate  of  lead.  The  pale  flesh- 
coloured  precipitate  is  washed  and  dried  at  a  gentle  heat.  —  Dark  red 
powder,  which,  after  drying  at  100",  undergoes  no  further  change. 

Wittttein. 
Calculation  according  to  WitUtein.  mean  at  100^ 

a.  b. 

54  C 324-0    ....    43-83    ....    43-73    ....    43-64 

24  H -     240     ....       3-25     ....       3*23     ....       3-21 

21  0 168-0     ....     22-73     ....     22-84     ....     22-90 

2PbO 223-6    ....    3019    ....    3020    ....    30-25 

C"H»'0»>,2PbO    ....  739-6    ....  lOO'OO    ....  lOO'OO    ....  100-00 

Ratanhiatannic  add  dissolves  easily  in  alcohol  (Wittstein). 
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under  water  with  hydrosulphuric  acid,  and  the  aolntion  filtered  at 
the  boiling  heat  from  the  sulphide  of  lead  is  eraporated  in  a  stream  of 
carbonic  acid,  rhodotaunic  acid  remains,  and  iSter  being  polyeriscdy 
may  be  dried  in  vaono  over  oil  of  yitriol. 

Properties.    Amber-yellow  powder,  having  a  slightly  sour  astringent 
taste. 

Calculation  according  to  Schwirs.  R.  Sckwan. 

56  C    336    65-00    64'9l 

27  H  27    4-41     4-61 

81  O   248     40*59     40*48 


4C"H«(y+3aq.   611     10000    100-00 

After  deduction  of  1*5  p.  o.  uh. 

Wlien  heated  with  aqueous  mineral  acids,  it  yields  a  reddish-yellow 
precipitate  of  rhodoxanthin,  which,  after  diyiug  in  vacuo,  contains 
52-40  p.  c.  C,  4-66  H.,  and  42*94  0.  (C»H»0''  -  2C"HW  +  HOj  cale. 
52*06  C,  3*70  H.),  and  decomposes  at  100**. 

Stannic  Jihotfotannate.  —  Aqueous  rhodotannic  acid  forms  with  stan- 
nic  hydrochlorate  a  precipitate  of  a  fine  yellow  colour. 

an  10*.  Scbwan. 

140  C « 840  ....  22*61  22-39 

87  H 87  ....  2-34  2*96 

97  0 776     ....  20-89  20*42 

27  SnO« 2025     ....  54-16  54-23 

10C"H»O»,27SnO*  +  7HO....  3728    ....  10000    100  00 

Approximately  =  C»*H«0»,3Sn05. 

Modotannafe  of  Lead,  —  Preparation,  p.  530.  Fine  chrome-yellow  pre- 
cipitate, which  docs  not  alter  at  100". 


42  C 

19  H  

at  100*. 

252     

19     .. . 

....     28-21     , 
....       2*13     . 
....     19*70    . 
...     49*96    . 

Schwarx. 

28-20 

2-28 

22  O 

176     

.......     19*57 

4  PbO 

447     .... 

49-95 

3C"ll»07,4PbO  +  HO  894     100*00    10000 

22.  Bhnstaimic  Acid. 

J.  KHrrTKL.    Pharm.  Viertelj.  7,  348. 

In  the  leaves  of  Bhm  Toxicodendron,  —  The  ethereal  extract  of  the 
pulverised  leaves  is  shaken  up  with  warm  water ;  the  Uquid  is  filtered 
and  set  aside  for  two  days ;  and  the  new  deposit  which  then  forms  is 
removed  by  a  second  filtration,  and  mixed  with  a  small  quantity  of 
neutral  acetate  of  lead,  to  precipitate  sulphuric  and  phosphoric  acids. 
The  filtrate  is  then  completely  precipitated  by  neutral  acetate  of  lead,  and 
the  precipitate  collected,  washed,  and  dried  at  110°.  —  By  decomposing 
the  atiU  moist  lead-salt  under  water  with  hydroenlphuric  acid,  the 
aqoeoua  add  ia  obtained,  having  a  slight  bitter  taeto  and  acid  reaction ; 

2  u  S 


dm 
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Tvlien  ovapoiftted  it  leaves  an  ammphous*  ycUowish  gi^on  vammh.  The 
uqueonH  uoiJ  tohtwrn  ferfic  vh I' frkie  dark  preen,  unci  fonns  with  it  a  prr- 
cipttate  of  tlie  same  colour  ;  it  colours  tartar-eiwdc  deep  yellow  with- 
out precipitation,  aiid  renders  geittttfi'solution  turbid  when  conccatmted. 


Ltad-aatt, 

18  C  108 

14   U 14 

13  O. „ 104 

2  PbO .„  224 


KlutteL 

2400    24'16 

3-12     ...»,«       3-12 

23-12     23-24 

4&-76 49*48 


C'sil»OVPbO 450 


IWOO     IWOO 


23.  Rubitannic  Acid. 

C,  WiLUGK.  Wien.  Akad.  Bei\  8,  18  ;  J,  pt:  Chm.  58»  118  ;  Ann,  Pham. 
83>  310  ;  Pfmnn.  CeHtr.  1^2,  373  ;  CJicnK  Qoi,  19G2,  275, 

Occurrence,    In  the  leaves  of  Ruhia  iittctorum* 

Preparation.  Tbc  aqueous  decoction  is  precipUatcd  with  neutral 
ncetutu  of  lead,  the  precipitate  digi?sted  with  dilute  acetic  acid;  the 
liUralL*  precipitated  by  ammoma,  aud  the  resultiiig^  precipitat<>  washed 
witlj  ukuliol  und  dyuomposod  uuder  alcohol  of  ep.  gr.  0*J?3  with  hydro- 
sul[>hunc  acid-  The  liijuid  filtered  from  the  sulphide  of  lead  is  frc^l 
from  alcohol  by  distillation,  then  mixed  with  water,  aud  precipitate 
by  basic  acetate  of  lead.  Tlic  precipitate  is  decomposed  nudor  water 
by  hydrofiulphunc  acid,  and  the  filtrate  evapor&ted  over  the  water- 
bath. 

Very  hygroscopic.  —  Coloui'cd  i*od-browii  bj'  ammonia, 

CalculaiiQn  accordiaff  iQ  WiUigk,  WUligk- 

2a  C  , 1S8     .......     42-96 I3'09 

n  H.„ „ 23    5-88  4M 

25  0».» goo    ........    8M6  51-02 

2C"H»0*  +  7aa 391     lOO'OO    .„.  10000 

It  itUl  letuQcd  iL  sainU  qUAtitity  of  oab. 

HuhihtmKittofLmd,  —  The  decoction  prepared  frrtm  the  f n^sh  her<» 
is  pret-ipitatcd  with  Dcutrul  acetate  of  learl ;  the  precipitate  le  dtp»ted 
with  dilute  acetic  acid;  and  for  the  preparation  of  the  lead-Ball  a,  tbo 
acetic  acid  fdtrate  ia  proci|>itatcd  wilh  aniuiniiiu  ;  the  i>rt^*ipitate  ia  dr* 
c(mit"Oscd  liy  hydrosulphtiric  acid;  aud  the  liUralr,  uftcrr  l»eing  fir<d 
from  excess  of  hydrosulphuric  acid,  is  precipitated  with  l^isic  aooUli* 
(if  lend,  —  To  prepare  the  lead-sail  b,  the  acetic  acid  filtrut*;  to  predji- 

tated  with  basic  acetate  of  lead;  the  precipitate  ia  deajmjw--^'-'  '-r 

water  by  hj'droBulphuric  add,  aud  the  lUtrat^',  after  beiug  ( 
Iiyarnflulpburic  ncid,  m^  precipituled  with  neutral  acetate  .a  i.^.i.— 
Tli<^  li-ml-flalt  t-^  IB  ohtahied  by  adding  neutral  acetate  of  lead  to  the 
di'cttelioiK^f  thodiii.'d  herb,  till  a  sample  of  the  pa'cipitatx)  dissi'bi-T* 
roiii[.let»4y  in  acetic  acid;  removing  the  precipitate  fanned  up  to  thit 
Btat;c  of  the  reaction ;  precipitutinj^'  the  filtrate  wilh  lu-i.  '  ^tr  c^ 
lead;  dccojiipodng  the  prccipitiilc  last  ohtaiucd  with  : ihuric 


XANTHOTANNIC  ACID.  533 

acid ;  heating  the  filtrate  to  expel  the  excess  of  that  reagent ;  and  then 
precipitating  with  neutral  acetate  of  lead. 

a.  i, 

at  120'.                   Scbwarz.                    /» vacuo.  Schwain. 

70  C    11-71     ....     11-.50        56  C   20-13    ....     19-97 

SO  H  1-39     ....       1-42         3.-$  H  1-98     ....       219 

55  O  12-26     ....     12.34         37  O  1773     ....     17-79 

24  PbO  74-64     ....     74"74           9  PbO  60-16     ....     60-05 


C7i'H»0»,24PbO....  100-00    ....  100-00        C«H»0»,9PbO....  10000    ....  10000 

e. 

at  100°.  Schwarx. 

28  C 14-79  14*74 

19  H 1-67  1-63 

21  0 14-79  14-97 

7  PbO 68-75  68-66 

C«lI'»Oa»,7PbO 100-00    100-00 

a  perhaps  therefore  =  C"H80»,6PbO  +  2aq. ;  i  =  4C"H«OS9PbO  +  aq. ;  c« 
2C'ni80».7PbO  +  Saq.     (Scbwarx.) 

24.  Valerotannic  Acid, 

CzTSNiANSKi.     Ann.  Fharm,  71,  21. 

When  fresh  valerian-roots  arc  exhausted  with  hot  absolute  alcohol, 
the  tincture  precipitated  with  alcoholic  sugar  of  lead,  and  the  filtrate 
precipitated  with  ammonia,  lead-salts  of  two  acids  are  obtained. 

a.  The  precipitate  fonned  by  neutral  acetate  of  lead,  yields,  when 
washed  with  boiling  alcohol,  and  decom posed  underwater  with  hydro- 
sulphuric  acid,  a  tannic  acid,  which  easily  decomposes  in  contact  with 
the  air,  is  coloured  red  by  oil  of  vitriol,  quickly  reduces  silver-salts, 
and  turns  brown  when  its  ammoniacal  solution  is  exposed  to  the  air. 
This  acid  docs  not  colour  fenic  chloride  green  ;  it  forms,  with  baiyta, 
a  white  salt,  which  turns  brown  in  contact  with  the  air.  Its  lead-salt, 
precipitated  yellowish-white  by  neutral  acetate  of  lead,  turns  green 
in  contact  with  the  air,  and  contains,  on  the  average,  17*45  p.  c.  C, 
1-86  U.,  13-52  0.,  and  67*17  PbO.,  agreeing  with  the  lead-salt  of  au 
acid,  C»*n»0». 

b.  The  precipitate  obtained  with  ammoniacal  acetate  of  lead,  yields, 
when  decomposed  by  hydrosulphmic  acid,  an  acid  which  has  a  slight 
sour  taste,  appears  to  ciystallise  when  evaporated  in  a  stream  of 
hydrogen,  reduces  silver-salts  like  the  acid  a,  but  does  not  form  an 
insoluble  baryta-salt.  The  lead-salt,  precipitated  by  basic  acetate  of 
lead,  contains,  on  the  average,  15-16  p.  cC,  1-G8  H.,  14-30  0.,  and 
68-86  PbO,  corresponding  with  the  leacf-salt  of  an  acid,  C"H"0». 


25.  Xanthotannic  Acid. 

A.  Ferbein.    Fharm,  ViertelJ.  8,  1. 

Obtained  from  elm-leaves  reddened  in  the  autumn.  The  coarsely 
pulverised  dried  leaves  are  exhausted  with  alcohol ;  the  extract  is 
evaporated  and  filtered  to  remove  the  wax  which  separates  out ;  the 
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lastfte  c  ^:»>c.  Mill  3U£±»  "ne  -wizi*  bmk  Hf'cv  grwn.  PSeees  ■< 
-*->.!'  c  iiufr  £m£  5:  iin:  •miSe^.v-  azTcla»e  ia  water,  akcikci  ti 

j^-M  l^-iitfHtL — WjiHL  at  crA^voL^  oaner  k  extxsetH  fan 

KTf^Lr-i    t  ;   T»tc  ?rr:_  laif  -^  ^CTi-rT*«:   fi3I^al<^  is  mixed  wiii 

-^tsiift-i  vaU  -VL-tr.  3-7",^  ^  »  -2*^  CTeea  fzskbSe  ma£«&  This  sab- 
i^aii:-:  if  ai-:':fli^»:«-£':T>isfc':-  cfT=:;f  off  aod  vapcitns  witboot  mehiaf; 
i:  i?  ai>  cc:ut  ir  ■•'».";sr.  A^-<ii:il.  hz.-i  «^ber.  is  n.>t  peroeptiUT  tlter^i 
jn^  \j^'%'Sin:rx.  ii=ai  -a::  »  5*:*>TLi»4  bj  ofl  of  Tinirf.     It  stiD  cvir 

a*fli    ;iI"T'*-rrt«e!L  rrujicr-  3»  3ht3ti}  after  tbe  excess  of  ammLHin  htf 

Tik-M^r  V.Ln^tif  IL  -ntcT.  !t  Jc-nw  a  &gT  given  precipitate  wiii 
5<rnr  rii'na*-  ctne-rr^rtea.  ^rni  ciueic  n^^ute  and  meimioiia  iutnl«. 
iii£  TTftTjciiw*  icMT*  •:(  K}r«T,  aftff  sctDe  tane  oiJj,  with  putial 
K»5nra:a.  .c*  ^  a^-fr.  TTbai  h  is  jres^vtated  by  nentnl  acetate  trf 
if'jii.  Tiii  ^TCtrr-rnTfcT:  ?-ih:iD  <l  uf«arF  oloroless,  and  the  dingy  pwa 
A  >:£f  "r-OL  irfTRti  Trf-ritrma:g»  exMbct.  after  diyiag-at  110"  wbe^t^T 
Ti--T  j.sc  Z.    r^  f-  .T  tiiec-  WTEarfa.  tiie  oooipoeitiaa  «  and  h, 

-V  i"   ^^    -'     »^»         »  ^ 2549     „    »•» 

«/  H       J^r.     ..-       5i^        m  H 1-43    _      ,41 

,^4  0         S^^•  SfST        5«  O      ^.^q     _    1»« 
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Pyrrol-red,  —  0,  Hesflo  has  observed  this  substance  among  the  pro- 
ducta  of  the  putrefaction  of  yeast  {J.  pr,  Chem,  70,  44).  On  distilling 
the  putrefied  yeast  at  a  moderate  heat,  a  large  nmnber  of  fatty  acids, 
volatile  bases,  &c.,  are  given  off ;  and  on  subjecting  the  residue  to  dry 
distillation,  amylamuie  and  ammonia  are  evolved,  together  with  a  sub- 
stance, which,  when  its  hot  solution  is  mixed  with  hydrochloric  add, 
is  immediately  converted  into  a  thick,  red,  amorphous  mass  of  p>Trol- 
red ;  hence  it  ai)pears  probable  that  pyrrol  is  formed  in  the  decompo- 
sition of  the  carcases  of  infusoria. 

The  pyrrol-red  obtained  as  above,  after  being  well  washed  and 
dried  in  vacuo,  formed  a  black  shining  mass,  which  yielded  a  coffee- 
coloured  powder  ;  it  was  sparingly  soluble  in  water,  ether,  acids,  and 
ammonia,  easily  in  alcohol.  It  gave,  by  analysis,  G6'6  p.  c.  carbon, 
7'1  hydrogen,  and  8*8  iiitrogou ;  also  a  small  quantity  of  sulphm*, 
probably  an  impurity  arising  from  the  decomposition  of  some  of  the 
other  products  of  the  putrefaction  of  the  yeast. 


Tagc  57. 
Appendix  to  Physodin. 

Ceratophyllin. 

0.  Hesse.    Ann.  Pharm.  119,  365. 

Occurs,  together  with  physodin,  in  Parmelia  cerataphylla,  var, 
physodu  {qSao  called  PanneHa  ithysoda), 

Preparatwn,  About  B  lbs.  of  the  lichen,  after  being  washed  with 
water,  is  stirred  up  with  dear  lime-water ;  the  alkaline  solution  is 
neutralised  with  hydrochloric  add ;  and  the  resulting  yellowish  grey 
flocculent  precipitate  is  washed  several  times  with  cold  water  to  remove 
the  excess  of  acid,  then  coUocted,  dried  in  the  air,  and  freed  from 
uncrystallisable  matter  by  digestion  with  boiling  alcohol  of  75  p.  c. 
There  then  remains  a  dark  green,  soft,  elastic  mass,  probably  contain- 
ing physodin  and  usnic  acid,  to  remove  which,  the  mass  is  boiled  with 
strong  soda-ley.  A  dark  brown  liquid  is  thus  obtauied,  which,  on 
cooling,  deposits  ceratophyllin  unmixed  with  either  of  the  substances 
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ji^t  mentioned*     It  may  be  Bemmtfld  from   tfae  mother-Gqiior 
filtratian,  and  purified  by  recryatalljsatii 'a  from  LoiliDgftlcotiol  with 

siA  of  auimal  cliarcoal.  WlieTi  ihc  lichen,  nLlbaut  preriotu  wailriDf^  u  itirnd 
wiXh  thin  milk  of  lime^  the  jellowuh  filtrate  dots  not  yifld  uny  ivrpcipit^te  with  kjibo- 
ditorlc!  orid.  The  iiredpitnte  foroied  a*  above  described  is  particoljLrly  aboiidsnl  w^m* 
the  lichen  has  been  ohuined  from  birch-sCcmSt  and  the  caoctntion  hu  not  faeni  coo- 
tinvtsd  Tar  hiotc  tban  15  huuirs. 

Pf^perfifs,  Thin,  white  prisms,  which  when  placed  upon  the  tooffw 
produce,  at  first,  a  slightly  irritating  taste,  soon  b*.*oomint^  tz&ts 
strongly  perceptible  in  tUo  throat;  Bubaeqnontly  a  jx»rfii«tc«nt  buniing 
fioneation  Is  cx|»c?nenced  on  tbe  ton^o.  Melts  at  147^*  to  a  colomliM 
liquid,  and  BolidiSys  in  the  crystalline  fonn  betwc'<.*ii  IIIO"  and  13ti\ 
It  bogins  to  Bubhinc  even  at  the  melting"  point,  and  at  a  aomowhit 
higher  temperature  8ubhmes  very  easily  and  without  alteration  in 
coloui'lcas  latJiirife. 

Cct'tttopliyJliii  appears  to  be  a  higher  homolognf)  of  oraeDato 
ethyl,  C^^n^'U"  (xiJ,  373);  its  melting  point  Ifl  about  15"  dcgrocs  lu| " 
than  that  of  the  latter* 

Cci-atuphylli»  m  much  more  soluble  in  hot  u*aicr  than  ia  ocJdi 
dissolves  readily  in  alcohol,  fiherj  poM^h-Ictft  a^ittous  ammomoy  ami  fiji 
walci:     The  ulco!iuhc  BolutLOii,  ^hich  has  a  neutral  reaction,  iscolut 
purine- violet  by  a  small  quantity  of  ferric  chloride,  blood-red  bywJat 
of  vhhrkh  o/limCy  the  latter  colour  being'  destroyed   by  excede  ijf 
reagent;  no  precipitate  with   alcohohc  sugar   of   lead  or  nil 
flilver.     From  the  auiinonlacal  aohition,  hydrocMoric  acid  ibroi 
the  ceratophyllin  m  thin  prisms.      CeratophylUn  dissolvoH  ia 
nitric  acidj  the  solution  acquiring  only  a  slight  yellow  tint  when  _ 

Strong  sitijihuric  acid  dissolves  it  without  alteration  at  ordiu&rf  ten- 
peratures,  but  chars  it  when  heated. 


Page  5S. 

Ltiicic  jici'J,^— This  acid  is  produced  by  the  action  of  |>ota«h  or 
Bilver-osidc  on  hromo-Esaproic  acid  (Cahouri,  Arm,  Phamu  S^tpmi.  % 

Ci>H>iBrO<      +      KO.HO      -      KBr      +      C«HaO«. 

Bromocnproic:  ftcid«  Lmac  and. 


Page  73. 


Btarch-granvks  in  the  Afmo^htre.  —  Pasteur,  by  drftwing  air 
Bomo  time  through  ajtube  containing  a  plug  of  gun-cotton,  toamst 
particles  of  duRt  earned  along  by  the  curreat,  then  diasol^-iliff  op  .^ 
cotton  with  ether-alcoholj  leaving  the  dust  to  eettie,  docanfing  Ifco 
licjijid,  wanhing  the  dust  fleveral  times  with  ether-alcohol  umI  tte 
tcBling  it  under  the  microKcope  with  iodinC'Water,-^ba8  dbown  lh»X 
stiirch-gianules  constautly  exist  ia  the  atmosphei^.  —  Stards-ffnavitt 
are  idflu  found  in  the  dust  which  eettJes  on  fioorR,  fnmituraL  Ac 
(iV,  Ann.  Chim.  Phjs.  64,  29).  ^     •rairarej  «c, 
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Stfjrch^  healed  with  bromine  and  water,  yields  a  Bolution  which  no 

mgQT  coutiunB  free  bromine,  but  docs  not  yield  any  crystallised  acid 

like    isobi^lycolcthyleiiic    add   (p.  233),    or  any  other  crystallieablo 

(conHimiud  (litirth  k  IHaaiwctz,  Ann.  Fharm*  122j  111). 


f/nlofie  (cotton),  troatod 
tifdiy  dis^solvcd,  bi 
HJatiiwctK,  loc.  aY.), 


Page  135. 

in  like  manner  with  bromine  and  water, 
icJds  only  traces  of  an  acid  syrup  (Barlh  Sn 
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^H        l^pnnfwieous  Dccitmpodtion  of  Pifroryhn  inula'  the  infhtcncc  of  fftffuscd 

HI1J7/1/.  —  (Bnnot,    Compt.  ren4.  53,   405;  Zatsdtr,   Ch.^Pharuuhy   O'G.)  — 

^^Twu  Baniplos  of  pyroylin,  {a)  prepared  with  a  mixture  ofeiilphnricacid 

and  nitrate  of  potash,  (A)  with  nit-nj-sulphuric  acid,  and  both  kept  in 

^Btop|)ered  bottles  exposed  todilTust.'d  daylight,  underwent  spontanooua 

^PdccuiMpoHitiaii  in  the  cour&oof  four  years  j  a  dccompt>st(ig  more  quickly 

y      than  hf  and  with  much  grealer  energy.     In  both  cases  the  decompo^ 

sitlon  was  accompanied  by  the  evolution  of  red  vapours,  which  showed- 

themsi'lvcs  before  the  decomposition  was  complete. 

The  solid  residue  of  a  was  por{^ms,  having  the  appearance  of  a  Btib- 
etance  which  had  l>ccii  more  or  less  fluid ;  that  of  6  was  comptict*  liard, 
and  elastic,  liad  more  or  less  of  a  gummy  aB|ject^  and  a  yellowieU  wliite 
or  straw-yellow  cijlimr;  the  colour  of  the  residue  a  was  darker^  ILko 
that  of  siigftT  somewhat  consiilcrahly  caramelised. 

In  both  cases  the  Bides  of  the  bottles  were  covered  with  crj-atalfl 
of  oxalic  acid  (comp.  Uofmonii,  p,  175);  the  residue  of  i  was  alaopcuo- 
trated  by  these  crystals  in  several  places. 

The  atmosphere  aliove  the  rcaiduo  b  was  strongly  add,  and  con* 
tained  ctivhonic  and  formic  acida^  together  with  a  vapour  whicli  bad  a 
great  attraction  for  water*  Some  indications  of  the  prcscuce  of 
cyanogen  were  likewise  obtained ;  but  they  were  not  decisive*  The 
gflH  did  not  give  any  indications  of  the  pn'scnc*  of  cither  of  tho 
oxygcn-componnds  of  nitrogen,  not  cvou  of  nitric  oxifle, 

Tho  soliii  roaiduc  freed  from  oxalic  acid  by  alcohol,  leit  a  white 
substance,  jM^rfectly  snlul»le  in  water,  like  gmn. 

According  tt^  Chcvreul  {Compt.  reiuL  5y,  4fl7),  pjTorylin  may  be 
kept  in  tht  dark  for  ten  yeai's  without  decouiptisiug. 


Pago  264, 


Conversion  of  Cant-fngar  into  Glucose  Itf  the  action  of  Acids.^ 
liowenthal  k,  LenRwen  (,/.  pv.  Cht^tn.  fl5,  321)  have  examined  the 
manner  in  which  this  reaction  ih  affected  by  vanalioiis  in  the  pmpor- 
tions  of  acid,  sugar,  and  wat-er  present,  as  weUas  by  the  duration  of  the 
process  and  the  temperaturo  at  which  it  takes  place.  Al!  tl^e  CKpen- 
inent6  were  made  at  the  atmospheric  temperature,  excepting  those 
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viA  a  ^nl  h*— adijf  of  aoia  ««; 

die  teof)«naiinr 

»«Siy  — gmr  ia  Ihe  witci  dcyafc.   Tbi 

aoKlenac*  the  actxn  of  aci&QO  v- 
tta  txaMfocsalk^  <«f  cmoe-sn^ar  mio  rlnna 
W  hjAmAfacig  arid  lafas  pbee  ■■£&  Doitf  qmckly  an  tbe  mtUbkm.  4 
^Ct»iA  of  cald^^  The  agatial  aak  bcnrcnrr  acts  otdj  when  « 
le9ri2aofecid»Qf  add  v«Braaeatto5  molecYilos of  tlM^ult;  ■Be- 
arer it*  cAct  ia  failed  to  mt  aaifier  ata^ca  t4  the  acSkin ; 
hfaeolafev-bovtSpllieaetSaagocaoikaatf  tbex«  were  no 

^Sitdc,  hjihiudfe  aadcbViH.  ru  i.U,  act  ia  LcieflciuM  fVV| 
aattamtfaraHK  naoaerae  ric  •ddwUih  cfaMiki 

—  Lgrvcfiibal^  ffiraMfn  ^; ;be  effect  uf  neianl! 

to  tbenr  pcwr  ci  ooabUif  vitli  a  purtioQ  of  the  wator,  and 
Ae  atim^  of  the  acid. 


OH  tkecontnry.  which  ve  capafalK  of  cfyBtaUiiva  >ad  rzhitait  AU^a^vrf 
moUsI  Li|<Hil<rifi.     Lafwii  eallDidi  *ff*^  *«  havs  atam  «  ftttm 


oltaa  pf  toto  lh>l  nMflHia  «5d«rlh« 
H»j  loGd  cDaoMal  «abttiw»,  nch  m  tW  )rilr  of  ftardi.  tWt  of 
«egctebl«  gdoKt  Ac.«  itre  euilj  pcrmeabk  Ia  emtklUd«l  niTmiam,  h«t  libr  rv 
fffirtwwT  to  Um  pMMie  «f  ultaiib,  lik*  ditowliM.  Hvm*  ■  wyrw  af  wA  ^- 
■IKKC  Bflbrd*  tJi  uodloit  mill  of  Mpgfrthg  vptribtdd  fkvM  mrlkil  III  tdMHM 
In  toIuUan.  A  very  conTttiient  ^ip«ntttt  fat  the  pwrfom  eoMaiits  of  a  duMl  «f  iv^ 
tpfnt-pspcr  streldkcd  om  a  hoop  bke  a  dntio»  vbtch  tt  ihm  aated  to  flual  BHiakv 
tpfebtitr  of  tmre  mter,  tZ»e  mixed  coUof  J  utd  crjrsUUotd  solation  fariu  iiiMf^  m^  tt 
upper  curficr.  Snrli  id  tpputtai  tj  ctll«d  ■  '*  dnljttfy*  utd  Uw  ■CMnHJM  «f  cn«^ 
Joldi  fim  mUoik  in  thk  nuoer  k  cidM  **  dkilyiis." 
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Sticraig  pf  Zimf.  — The  solution  of  limo  in  sugar  fonns  a  solid  coa- 
guluni  when  heated^  atid  at  a  high  temtx'ratui'e  ih  probably  entirely 
CiilJriYilul,  TKo  aoEutiou  obtumcd  on  coDling  passes  throngh  a  septum 
of  j\ircbment-paT>er,  but  recjuireB  u  much  loiig^er  tiiue  than  a  trae 
crystalloid  like  chloride  of  calcium. 

Sucf'tite  of  Urani/i.  —  A  cnHrjidal  campound  is  obtained  by  adding 
potash  to  a  rtiixture  of  tiraiiic  uitrnte  oi'  chlurtde  with  su^ar,  avoiding 
huati  The  Bolution  Is  of  a  dfjL'p  orange  oolour,  and  o»  the  dialyner 
soon  loiip8  the  whole  of  ite  add  and  alkali.  Tlie  ihiid  suciati!  bas  coij- 
isidorablt;  elabilityj  but  iti  readily  ptviUt^d  (ooagulalud)  by  nalts,  with 
Beparatiori  of  a  baeic  sucrate  which  is  nsoluble,  to  a  cynslderablo  extent^ 
hi  pure  water. 

JVmciS'iitTa^^.  —  Fcnicthloride  mixed  with  sugar  is  uot  prmijitatod 
by  potaahj  provided  the  temperature  is  not  allowed  to  rise.  The  ferric 
oxidw  eumbnied  with  the  sugar  is  colloTdal  and  rcmoiiiii  without  loss  ou 
the  dialyHcr.  At  a  certain  stuge,  however,  the  sngiu*  appears  to  leave 
the  ferric  iixide ,  a  gLdatinoua  ferric  snbancrate  jM3ctis?ieB.  The  basic 
Bucriite  thrt>wn  dowji  from  the  solnhlo  tjuerate  by  the  addition  of  ^ulphaty 
of  potash,  consisted  of  about  22  pts.  eugar,  to  78  pte.  ferric  oxide. 

Ouprtc  SucraU,  —  The  deep  blue  lii  juid  obtained  by  adding  potash  tn 
a  mixed  pioltition  i>f  cupric  culondt'  and  Rug«r,  appesii":*  tn  contain  a 
colhjidal  Bubstance.  It  loses*  by  dialysis  the  whole  of  its  jwttisHiiini 
and  chlorine,  a  colourieHA  liouid  |>assing  through  the  diidywr,  and  a 
green  Ihpiid  remaining,  consisting  of  a  eompound  of  sugar  with  cufiric 
oxide.  TUift  Holution,  when  mixed  with  salts  or  acidn  (even  acetic 
acid)  deiKisitH  a  bluish-green  peetous  precipitate  (contajjjijig  iilwint 
1  |jt*  Biignr  to  2  ptB*  euprie  oxide);  when  heated  strongly,  it  al«y 
yields  a  bluinh  green  predpitatc,  and  doe.s  not  allow  the  protoxide  of 
€op|H*r  to  be  easily  reduced  to  dioxide.  When  eva|iorated,  it  leaves 
trauHjiarent  emerald -green  lllmfi,  which  are  aot  altered  by  alcolmt 
either  cold  or  boiling,  but  are  resolved  by  water  into  sugar  aud  thu 
pcctous  bluish-green  csompound  above-mentioned. 

The  blue  Bt>Jution  of  cupric  tartrate  in  eauatic  potash  contains  a 
colloidal  comixjund  which  has  not  yet  been  fully  examined. 


Pago  291* 

Caramdmi^.  (G<^1ir,  N,Ann.  Chim,  Phi/^,G^>f  497.) — Tin's  substance 
may  be  <)btaincd  quite  cnlimrless,  by  f>[)erating  on  starch-sugar 
[  ?  by  heating  it  Tor  tame  time  lit  I'iD",  nnd  ij|>fiatin(;  ns  dr<irribed  at  jtnge  S9l] 
and  decolorising  the  product  with  avifi  animal  charcoal.  This  colour- 
lesa  carameUne,  aa  well  as  tlie  coloured  product  di'scribed  at  page  291, 
ie  tiol  Wipable  of  reprodiiing  sngar. 

If  caramel  be  prepared  wiMnmt  attention  to  the  precautions  iudi- 
C4ited  by  Oelis  [he»ttng  su§iir  far  nome  liam  lo  a.  lemT'crature  not  brlow  190°]^ 
if,  for  example,  the  heat  is  ton  lnw,  or  not  contiMiieil  long  enough,  tlie 
portion  of  the  caramel  whieli  h  sobibte  in  alcohol,  cuntaiJis  a  large 
(pnvntity  of  gluc^san  aa  well  a^  ea.ramelanc,  Ohjcosan  is  likewise 
colourless,  and  is  diHtingnished  frnni  rarurnefane  by  Hh  power  of  repr-)- 
ducing  the  augar  from  which  it  was  derived,  whcii  subjected  to  certaLa 
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influencos,  oRpccially  to  the  action  of  water  or  dilute   adcls.    Thii 
property,   already  noticed   by  Gelia   (N.  Ann.  Chsm,  Pht/n,  hl^  2:U), 
explains  a  fact  recently  obacrvei.!  by  Pohl,   (see  p.  240)  utmiely 
certain  cararaolB  regain  their  saccharine  taste  by  keeping. 


Hit 


Page  293. 

CarajiHlitt  (Graham,  Clem.  Soe,  J.  15,  258),  —  Wlicn  cndc 
caramel,  ubtained  by  boating  cane-siig'ar  to  210^  — 220**,  is  placv'l  i 
the  (lialyser,  ccrtiun  colouring  matterH  of  intermediak*  comi-MtsilMii, 
the  caraDK'lane  and  caramelcno  of  Gelis  pass  thiTJUf^h,  nti<l  carr\ni<'lin, 
the  most  highly  carbouiacd  compound  of  the  three,  remains  l»ehirid. 
This  pnrilipd  caramel  (which  may  aleo  be  obtained  from  crude  oirauurl, 
by  repeatedly  prcc[pilatiTJg  thi?  aqnooue  sobition  with  :i]rrihul  till  lliti 
precipitate  m  no  longer  plastic-,  but  pulverubut,)  possesses  fivt: 
liniea  the  colouring  power  of  the  onginal  caramel.  A  piihiliori  om- 
tainin^  10  per  cent,  (if  it  is  g'unimy,  and  cbanf^es,  on  atunding.  to  a 
jelly  perfectly  soluble  both  in  hot  and  in  culd  water;  the  solutioti 
drieti  wp  in  vucuo  to  a  blsiek  j^hining  nia-ss^  which,  tw.'  lf-»ng  ivs  it  ret^iM 
&  certain  amount  of  water,  is  still  tough  and  elastic  If  tliifl  pimtieil 
caramel  be  carefully  diied  at  a  comparatively  low  temperature,  it 
remains  soluble  in  water  after  being  heated  to  120^,  bnt  if  ihe  s*ihiti'ia 
be  at  once  evaporated  to  dryness  at  100",  the  caramel  becomes  ijiso- 
lublc  botli  in  c^ld  and  in  liot  water.  Purified  caramel  tjavc,  by 
analyeis,  ri4',>9  p.  c.  cnrbon,  answering  nearly  to  the  formuU 
CiP'U^V  which  rccpiires  55-17  p,  c. ;  Gl'Hs  (N.  Annl  Chim,  /%*.  52,  377, 
obtained  in  two  analyses  of  his  earamehn  55'06  and  55*11  p,  c.  carli-iij). 

A  flolutiuii  of  pure  caramel  (eai*nuielin)  is  tasteless,  and  buN  i 
neutral  rcnction»  TLe  caramel  \s  precipitated  froni  it  by  the  smaUesi 
qnaotily  of  mineral  actids,  alkaline  anlphiiiep,  cldoridc  of  Modium,  aud 
moEt  other  saltH,  and  by  alcohol,  as  a  brownish  black,  pulvenilontsnb- 
Btance,  insoluble  in  water,  wliether  cold  or  hot.  In  tbe  crude -tro-lyer  of 
tbti  roaatmg  of  bu^rir^  the  cpniircl  Is  protected  from  the  Action  of  liicae  h>  c 

intermediaiu  brown  nubaUuces  prrscqt.    The  caramel,  tbn.s  rcndcreti 
swells  up  to  a  jelly  in  dilute  p4a&h*ley,  and  dissolves  when  ' 

is  warmed.     On  dialyeing  this  solution,   the  prnporlion  uf  p*  i 

18  quickly  reduced  to  about  9  jier  cent.,  urul  if  acetic  acid  Ihj  tli**u 
ftdaed,  the  whole  of  the  potash  passes  through  the  dialyaer,  «ud  jjimj 
caramel  remains  belmid. 


Pago  357. 
Mannite  in  tht  Otive, 
De  LrcA*     CompL  rend.  55*  506r 

Mannitc  exists  in  all  parts  of  the  olivcj  CRpedally  in  the  Wrc«, 

(lowern,  and  fruits  of  the  ubve,  in  qtiautllics  varying^  willi  the  eK.>nM>n. 
The  /mrr.t  whi^n  mncei-ated  for  some  days  in  strong  aIc<>hoh  gire 
np  watrr,  which  jMisfica  into  the  aleoliolic  Aolvent,  aii<l  at  the  HAnie 
lime  nmnnit4<BC}mr(ttcd0Utuprin  tticir  surface  in  slcllategi-oupeof  t-ilkv 
nccdteSi    When  the  Jtiavce  arc  Irealcd  with  boiling  alcoh;/!,  the  li  j 
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on  cooling,  deposits  mannite  mixed  with  other  substances  soluble  in 
alcohol. 

The  leaves  in  the  earlier  stages  of  their  growth  contain  but  a 
Small  quantity  of  mannite  ;  it  increases  as  thev  develop,  but  diminishes 
during  the  flowering  time,  and  while  the  leaves  arc  beginning  to 
assume  their  green  tint;  and  disappears  entirely  when  they  turn  yellow 
and  fall  off. 

The  following  table  shows  the  quantities  of  mannite  obtained  from 
the  leaves  of  diSereut  olive  trees,  growing  in  the  neighbourhood  of 
Pisa, 


Time  of  Gathering. 


Weigfat  of  Leaves. 

Mannite  ( 

Moist. 

Dry. 

Total. 

grms. 

grmi. 

gnns. 

265  0 

139-1 

0-597 

130  0 

100-3 

0  128 

430  0 

209*8 

0*972 

104  0 

95  0 

0-253 

222  0 

116-3 

1-468 

225  0 

139 -S 

1-005 

140  0 

106-9 

0-394 

263  0 

161  3 

0-583 

198  0 

126*3 

1  065 

324-0 

177-2 

1-425 

350*0 

2121 

0-872 

418-0 

212*7 

1*506 

324  0 

229  3 

1*286 

381-0 

157-9 

0-375 

139-0 

124-7 

0*837 

97  0 

49-5 

0-333 

171-0 

130-8 

0-545 

155  0 

127-9 

0-060 

167  0 

163-7 

0*424 

97*0 

90-8 

0-035 

Per  cent. 


1. 

2. 

3. 

4. 

5. 

6. 

7, 

8. 

9. 
10. 
11. 

11  bis. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


5  NoTember, 

12 
19 
28 
7  Deceiuber, 

14 

24 

6  JanuarjT* 
16 

26 

4  February, 

4 
14 
21 

1     March, 
12 
23 

4      April, 
14 
25 


1861 


1861 


1862. 


1862. 


1862. 


1362. 


grnis. 


0-36 
0-84 


The  next  table  gives  the  quantities  of  mannite  obtained  from 
leaves,  gathered  on  the  26th  of  February,  1862,  from  13  different 
olive-trees  growing  in  the  Botanic  Gaiden  at  Naples, 


AozdzurjsrT.  zi'JtetwyxxtiesshcvsthAt  the  leaves  of  olives  gr^n 
42  NAtie*  'y^Li.^  a  Urger  .ysaathy.  than  tho^  grown  at  PSs*,  ud 

Ti*:  i»  rrrr  -zi  zbe  o£ve,  ia  the  m-r^irh  oi  Jane,  contain  a  amsidf- 
nr-t-e  z/HLrftv  c  rAr.n^e,  which  mav  be  exincted  by  alcohol  fcot 
afv?  r'^:^  iao  c ::  •£?apf«arsalt*?^tborfroai  the  flowere,  so  th»ttij*i«e 
wlxi  fil  -I.  tir  ^riiiid OTOtain  n*:>ae. 

ri*r  .-Hti  .:■£  the  .:;ivc.  even  when  scarcely  formed,  contains  «  cos- 
kiericwr  ;Ts»cun-of  nozukice,  *•>  that  when  young- olives,  which  cao 
sca:t:^:_v  n.  ^e^tini-ed  frc*!  the  dt.wer,  are  immereed  for  eome  time  ii 
ai:»:t-L  sbe  t^niJ  sfi^otaDe-ashr  dep:*its  niaQnite,  and  the  motb«r- 
b:o:r  y^I-i?  in  »iftf.T!iaI  qoantin-  when  evaporated  to  a  third  «i  ita 
\njk.  — Tu^  --^v.?*  are  io<md  i*>  o'<aUin  maonite  so  long*  a«  thev  n^nuin 
gr^- ;  tc:  ;iv  qiiaE-tiir  ontiiiGaBy  diminishes  as  they  approai'ii 
maxsrzvr,  ar>l  <ii5ap{«ar»  altrf>gether  when  they  are  quite  ripe  and  ao 
ker^r  sToea.  and  contain  their  matimnTn  quantity  of  oil. 

VhIor;fi.y!L.  -<■  an  anal^^gnGs  green  Fnbetance,  which  cnnrtantlr 
acc:c::ra=i^':>  rr.ir.r.'te  i:.  the  le-avos  and  fruit  ot  the  olive,  likewise  dL<- 
arf^TATS  >iicIra:i<?'>Gsly  wiih  :t.  s«t  that  the  yeOow  leaves  and  the  rijn' 
otv,:>  o:r.:A:n  nriiher  ciii-nite  n'>r  chloniphyll.     The  incrva^e  of  tie 


pc:r«:r:i'  -  •::  :>:-?o  iw->  substances,  during  the  period  of  devclt»pmt*i!: 
v-t  thv  £xe\i  ::.  and  ihtlr  disappearance  when  the  olives  contain  their 
Bi4x:-.u::: . ;  hL  ;?*;<-ni:?  t.>  show  that  they  coutribatc  in  some  w»t  to 
tilt  :  rtv-it:-  :•-    :"  tho  fatty  matter. 

W:a-:v  ::.o  akvh  ■".:c  s-  lution  of  mannite,  obtained  either  from  tit- 
leave*  or  fr  =i  ;he  fruit  of  the  olive,  has  deposited  the  whole  of  the  cit¥- 
talJisabu  mazriite,  the  mother-li  ;uor,  ii  left  for  some  weeks  toevaptH^te 
in  the  air.  is  *.vn verted  into  a  viscous  substance,  which  gradually  yielil-* 
a  frvs:**  or^p  o:  crystals  of  manaite  separable  by  boiliug  alcohol  This 
ftvms  to  show,  thai  the  maanite  in  the  leaves  and  fruit  is  acooai|iaDicd 
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oy  mannitan,  which,  on  exposare  to  the  air,  takes  up  the  elements  of 
water,  and  is  converted  into  mannitc. 


Pages  384,  889. 

Identity  of  Mdampyrit$  and  Dulcite. 

L.  Gilmer.    Ann,  Pharm.  123,  372, 
Eblenheteb  &  Wanklyn.  Chem,  Soc.  J.  15,  465. 

The  identity  of  these  two  bodies  is  shown  by  comparison  of  their 
ciystalhne  forms,  composition,  and  reactions. 

Melampyrite  (from  Melampyrum  netnoroaum),  crystallises  from^a 
moderately  warm  aqueous  solution  in  transparent,  colourless,  shining 
prisms,  of  the  oblique  prismatic  (monoclinic)  system,  with  octahedral 
BummitR,  the  edges  of  which  are  truncated  by  the  faces  of  an  orthodia- 
gonal  dome,  or  the  combination  by  ooP  .  -f  P  .  —  P  ,  +  Poo  ,  —  Poo . 
Inclinations  of  the  faces,  qo  P  :  oo  P  =  112"  ;  +  P  :  —  P  =  115**  45' ; 
ooP  :  +  P  =  184*'  45'  (Gilmer). 

The  crystals  of  dulcite  are  described  by  Laurent  as  monoclinic 
prisms,  having  their  obtuse  edges  symctrically  truncated,  together 
with  the  octahedral,  and  the  basal  end-faces,  oo  P  :  oo  Poo  :  -f  P  .  — 
P  .  o  P  .  Inclination  of  oo  P  :  oo P  =  112°  ;  +  P  :  -  P  =  115**  26'; 
ooP  .  +  P  =  134°  42'  (sec  page  385).  The  crystals  of  dulcite  and 
melampyrite  are  therefore  identical,  so  far  as  regards  their  primary 
forms  and  chief  modifications ;  in  both  bodies  also  they  are  generally 
aggregated  in  crusts.  Both  arc  slightly  sweet,  optically  inactive,  and 
not  capable  of  fermenting  with  yeast. 

The  melting  point  of  melampyrin,  as  determined  by  Gilmer,  is  180° 
(uncoiTccted) ;  according  to  Eichlcr  (p.  390)  it  is  186°  ;  that  of  dulcite 
18  190°  (Laurent);  182  (Jacquelain).  Both  bodies  crystallise  from 
fusion. 

The  composition  of  melampyrite,  aerees  with  the  formula  of  dulcite, 
C'*n'*0",  a  result  corroborated  by  the  analysis  of  the  baryta-com- 
pound. 


Melampyrite, 
12  C 72    

,  at  140°. 
39-56     . 
7-69    . 
52-75     . 

Gilmer. 

39*46 

7-87    . 

62-67 

Erlenmcjrer 
&  Wanklyn. 
....    39-7     ...    39*33 

14  H 14     

12  0 96    

....      7-9    ....      7*90 
....    52-4    ....    62-77 

C»H"0«  ....  182    100-00    . 

Baryta'Compound,  t 

12  C 72 

12  H 12 

10  O       80 

100-00    , 

1/  140'. 

22-7 

3-8 

25-2 

48-3 

....  100-0    ....  100-00 

Gilmer. 

22-4 

4-1 

23-6 

2  BaO 

153 

49-9 

C^H'Sfia^O" 

317 

1000 

1000 

MBBSOAm 


ra-t 

3-* 


T «•   a-1 

a«i :5i   j»-4  as 

*1  _ U     »X    2W 


±r^ '  Tezfxus  x>>  2rve  -i^  vozer.  txu  mus  ft 

Treads  %  -PTOiaiJefacae  [■■iiiiij  of  mode  aol: 
aicRcmiu  loi  ii'nmRnM  wish  cu^ioittte  of  £m& 
-^EbSEcn^-  ai^H-  :f  ?x:ilAze  *3f  5iiip.  and  ihe  soo- 
'^n?p-i  ±^BL  'ios  3Z^.=D£a&e.  o'.atains  »  snhstance  whx4i  re<iira 
nccc  ^-inticB.     IMdfie  j^sids  ibe  aame  products  iegt:>; 
ik^    >  -lasin  :    3e  f:«sat»:-B   oc   the  Utter  md  &X 
e   aae  :c  -wfamryrite-  prrbablT  becanse  the  '^luuktitT 
i   E.  Ti-  a>i:  Kifizeir.     ■  '>lmer.)  —  l^eiampTrite  heatai ia a 
*x   ar^'cic  viti  Tio.  htrbwSe  'xid  TvUa  MM&ie  *~>f  capPTi 
lOii  free  9>ii!be  (bieninever  Jc  WaoUTaL 


Csa^^Oi  -  UHI  -  C=H=I  +  12HO  +  I". 

-~c«?  -TT.  Tnu>^^  £&e<.LT-*>:5  iz  Z\'±o  pt&  Water  at  15^  ;  1  pt.  meliB- 
=ai^™-i--=*  ia  i-'-*I  ic5w  w»ier  at  15=  (GQmer);  in  34-i>lpt&>: 
■~     j_   A  "S". .     S  C2.  C'.'ife*  are   bat   sUgbtly   soluble  ia  oioA^ 

V^^unrr — ^  i^ii  vHtLi'jc  f:  ns.  with  mi^vric  aMf  conjugated  aci-k 
:  iftirT^h^-^aic*  JL  wiLtii  exiubit  azuOar  properties  (pp.  386,  3di>. 


EXD  OF   VOL   XV, 


nimo  Bi  BABBiaov  ivo  Rom,  at  iuixni*8  i,aii^  w.c. 


KEPOET 


or 


THE  FOURTEENTH  ANNIVERSARY  MEETING 


OF  THE 


CAVENDISH  SOCIETY. 


The  Anniversary  Meeting  of  the  Cavendish  Society  for  the 
year  1861^  was  held  at  the  rooms  of  the  Chemical  Society,  in 
Burlington  House,  on  Friday  the  1st  of  March,  at  three  o'clock 
in  the  afternoon. 

The  Chair  was  taken  by  Thomas  Graham,  Esq.»  F.B.S., 
President,  who  called  upon  the  Secretary  to  read 

THE  REPORT  OF  THE  COUNCIL. 

"  In  submitting  the  Annual  Statement  of  their  Proceedings  to 
the  Members  of  the  Cavendish  Society,  the  Council  trust  it  will  be 
found  that  satisfactory  progress  has  been  made  in  carrj'ing  out  the 
object  to  whicli  their  efforts  have  n.H.*ciitly  been  chiefly  directed — of 
completing  at  as  early  a  iKTiod  as  possible  tlie  translation  of  Gmeun's 
*  Handbook  of  Chemistry.*  The  generally  expressed  opinion  of 
Members,  and  the  decision  of  previous  Councils,  have  been  favourable 
to  the  adoption  of  this  coui*so;  and  the  undiminished  support  afforded 
by  Subscribers  during  the  past  year  has  enabled  the  Council  to 
proceed  in  it  with  as  much  expedition  as  the  rate  of  production  of 
the  German  edition  of  the  work  would  admit.    The  fourteenth 


T-imnii-  !"niini3fia:r  icrhz^  <xTnipr»iaads  with  twenty  and  twentj- 
-rwr,  Krantf  i  sKTi.ni.  it^  ias:t  been  cc^mpleted,  and  is  now  bein; 
nssrdimi-L  *:  SiMsi^r^  f,-r  the  year  1«60-  The  ranamiDg 
T*ir^-iL  I  :iu  v:ci  -wiE  con^y  two  more  volumes,  and  tbne  v 
^^rr  TM^ijL  i:  leiipre  usmx  i3>ese  wfll  be  produced  with  tbe 
IT  wTiia^  iutf  naA-i  iLe  i*^>g:Ttss  of  tiie  poWicationrf  the 
vr  s^rsn:  ji^r?  inA  Ti^  Membere  may,  tbefefore,  and- 
■fu  asffikrDffi  :c  =^«a^  this_tbeir  great— work  broo^ 
-D  %  .-TOAmm.  ir  ii.nrs  T^:  yeare&vm  the  present  time.  A^lng^ 
JifcHEs  iA-^  wft  r^jL  i^fcie  f  ;c  ibe  jroparation  of  a  complete  indn 
•SI  -au  w.ci.  -wiua.  3t.  Wahs  h»  andert^en,  and  which,  if  the 
3fe!na.i=?  .rointnt  t:  rrr*  lie  i^oishe  support  to  the  Gom»dL  mt 
wcisaTOt  a  «e:flfci  vrr^iBe  fee  tiie  ymr  in  wludi  the  work  i 

•  I»ic3i^^  ^if  Tr:,cr««  :€  ibe  tiMsktion  of  the  o^^ 
^  ^^^^  ^  in* ':esL  f.Tcid  Deceasazx  in  some  of  the  later  vtthmes 
V  ncr-dTL-^  lETL-i  itew  natter  t<4.:«igixi^,  aowmiing  to  the  arTaDg^ 
3*Ri3  ii^cc^i.  V  TWOh5:i^ Tc^mnes.  and  reOTltinff  from  investigi- 
^oif  ixmx:  snixr  lir^  ;«^:&»a -a.  In  voloznes  nine,  ten,  tweht 
Au£  zhr7i*i^  ihHT^T  xrt  $77  j»»^¥*  devoted  to  such  additiomU  matta, 
j.CTULT  i:wa.S.>H>  t:  :2.:^  wiuci  preceded,  and  there  will  proUbh 
>!  i  ?cl  irv*-r  ;T:4r;ny  :<  matter  to  be  added  to  the  tw^ 
-sn^kaijiir  -  L'=Ht^  ::  bc-^  even  the  organic  part  of  the  woA  op 
3-  -_2rf  :2,-i  Tiif=iz^  >7i:c  :•;  ch^moal  knowledge.  So  rapid  indeei 
jf  ZSH  rr  .i:T--s?  :c  5=c.  vr^  in  ihk  f^v.lific  department  of  cbemisirv. 
:ifc:  V!»:a  ::2.f  iks:  v Sh^ae  >:  Gmeldts  work  has  been  prepared,  n 
»  -•=zmikZ-.*L  i:  :i»e  tiTW  iepartments  of  inoi^ramc  and  or^- 
ckHm^-izy  Aa,i  :Ux:>:»l  i^yiics  be  indoded,  that  there  wffl  h^  i 
«dSt*a.:  Aifl>n;  t<  new  nun^  to  make  a  volome  anntiallr  ci  ii»f 
jO:  .£  u»  «^  i^:iieno  issqaed.  It  wiD  be  a  question  for  the  c.«. 
«uc£«a.-c  vTC  the  Mt«ibc*«  and  of  future  Connols  whether  the  anmal 
ctiCiiK':at.:a  c«  al  aew  matter,  condensed  and  arranged  in  the  wit 
JL  wU-i  :>ttf  w*?  crlpnalh-  so  aWy  done  br  Lbopold  Gxcux.  aftil 
hft^  *2IkV  ^-ei  o^aitinwd  by  Mr.  Watw,  would  not  (x»nstini!^  * 
w,«  to  wt*i.-a:  ihe  C«T>endi«h  Sociecy  might  apply  their  id»& 
w-.ii  *iv:a^u,p:-  Tae  expense  of  preparing  such  a  work  would  h- 
T%M<  jrr^^ic-r  iLaa  ihai  of  mei^y  iransUting,  and  it  could  onJr  W 
naoiYUhkeD  in  the  event  of   an  increased  number  of  Subsailvn 


manifesting*  a  disposition  to  support  the  Council  in  carrying  out 
this  object  if  it  should  be  thought  desirable. 

"  It  will  be  observed  on  reference  to  the  financial  statements  for 
this  and  previous  years  that  the  income  of  the  Society  has  to  some 
extent  been  derived  from  the  sale  of  books  which  were  issued 
several  years  ago,  and  of  which  more  copies  were  printed  than 
were  required  to  supply  the  Members.  The  arrangements  under 
which  this  distribution  of  the  surplus  copies  of  some  of  the  Society's 
works  has  been  effected,  has  fully  answered  the  purpose  contem- 
plated; a  large  number  of  valuable  scientific  works  have  been 
brought  within  the  reach  of  chemists  who  could  not  otherwise 
have  obtained  them,  and  increased  means  have  been  afforded 
the  Society  for  extending  its  operations  by  the  production  of 
new  books.     With  reference  to  the  early  volumes  of  GsiELra's 

*  Chemistry  *  the  stock  has  by  this  means  been  greatly  reduced,  bo 
that  only  a  limited  number  of  some  of  the  volumes  remain  on  hand^ 
and  for  some  time  past  there  has  been  none  of  the  first  volume 
left  The  Council  are  happy  to  say  that  they  have  made  an 
advantageous  arrangement  with  the  printers,  and  the  agent, 
Mr.   IIarrison,  for  the  reprinting   of   the  first  volume  of   the 

*  Handbook '  without  entailing  any  pecuniary  responsibility  on  the 
Society,  and  Members  or  others  whose  sets  of  the  work  are 
deficient  of  this  volume  may  now  obtain  it  at  59,  Pall  Mall. 
The  re-issue  of  this  volume  also  enables  the  Council  to  make  up  a 
few  complete  sets  from  Vol.  1  to  Vol.  12  inclusive,  which  will  be 
supplied  for  six  guineas,  the  previously  existing  arrangement  for 
the  disposal  of  sets  from  Vol.  2  to  Vol.  6  being  now  cancelled. 
Separate  volumes,  however,  from  Vol.  4  upwards,  may  be  obtained, 
as  there  are  found  to  be  several  such  left  after  making  up  as  many 
complete  sets  as  the  early  volumes  on  hand  would  admit  of." 
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It  wfts  resolred — 
"That  the  Report  j\iBt  read  be  received,  approved,  and  adopted." 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  following  Gentlemen  were  declared  to  have 
been  duly  elected : — 

PrnCftrrnt. 
TnoHAS  Gbahax,  F.R,S. 


Pbofmbob  BiuyoE,  F.R.S. 
Waltee  Chum,  F.R.S. 
John  Davt,  M.I)„  F.R.S. 
CiiablesG.B.I)aubexv»M.D.,  F.R.S. 
Th£  Duke  of  Detonshibb*  F.R.S. 
Michael  Faraday,  D.C.L.,  F,R.S. 
JoHX  Gkaham,  F.C.S, 


A.   W.    Honuirx,   Ph.  D.,  LL.D., 

F.R,S. 
Hexet   Beaitmont   Leesok,  H.D., 

F.R.S. 
W.  A.  MiLLEB,  M.D.,  F.R.S. 
Robert  Pobeett,  F,R.S. 
William  Suabpet,  M.I>.,  F.R.S. 


Counrd. 


G.  B.  BrcKTOX,  F.R.S. 

BroALD  Campbell,  F.C.S. 

P.  J.  CuADOT,  M.A..  P.R.A.S.,P.C.S. 

W.  FEBorsox,  Esq. 

E.  Fbakelaxd,  ni.D.,  F.R.S. 

J.  H.  GiLDKBT,  Ph.D.,  F.R.S. 

Daniel  IIanbvbt,  F.L.S. 

Chables  Heisch,  F.C.S. 


A.  W.  HoFMATnr,  LL.D.,  F.R.S. 
N.  S.  Maskbltve,  F.C.S. 
Trenhax  Reeks,  Esq. 
Alfred  Smeb,  F.R.S. 
J.  Denhax  Smith,  F.C.S. 
R.  D.  Thomson,  M.D.,  F.R.S. 
A.  W.  WlLLIAM903f,  PI1.D.  F.R.8. 
Colonel  Philip  Yobee,  F.R.S. 


ZrtHiuxn* 
Geobos  Dixon  Longstapf,  M.D.,  9,  Upper  Thamca  Street 

^ecretxnr* 

Theophilub  Redwood,  Ph,  D.,  19,  Montague  Street,  Ruasell  Square. 


Collector. 

Mb.  Thomas  West,  Burlington  House,  Piccadilly,  W. 

91gmt  for  t|)r  BUtrSbutfon  of  SooU,  ift, 

Mb.  F.  Harbison.  59,  Pall  Mall,  S.W. 

It  was  resolved — 

'*That  Dbs.  De  la  Rue,  Odlino,  and  Stenhousx  be 
appointed  Auditors  for  tlie  ensuing  year." 

The  following  Resolutions  were  unanimously  adopted : — 

*'11iat  tlic  thanks  of  the  Meeting  be  given  to  the  Pbb- 
BiDENT,  Council,  and  Officees,  for  their  Bervices  to  the 
Society." 

*'  That  the  thanks  of  the  Meeting  be  given  to  the  Hoitoeabt 
Local  Secbetaries  for  their  services  to  the  Society." 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Chekical 
SociETT  for  the  use  of  their  rooms." 

THEOPHILUS  REDWOOD,  Secbetart, 
19,  Montague  St.,  Russell  Square,  &  17,  Bloomsbury  Square. 

Mabch,  1861. 


H^onocarp  local  ^ectetattes. 


Aherdeen^Dr.  B.  Rattray. 

Banbury— Thovaaa  Beedcy,  Esq. 

Both— J.  P.  Tylce,  Esq. 

B<Ukg<U€—Jame&  Young,  Esq. 

Secdes—W.  B.  Crowfoot,  Esq. 

Bedford— \f.  Blower,  Esq. 

Bt^aat—liT.  J.  F.  Hodg«8. 

Birmingham—GeoTge  Shaw,  Eeq. 

BoUon—R,  H.  Watson,  Esq. 

j5ro4/brd— Robert  Parkinson,  Ph.  D. 

BrigJUon—V.  Basse,  Esq. 

Briglol—Wm.  Hcrapatb,  Esq. 

Cambridge— V^.  H.   Miller,  Esq., 
M.A.,  P.B.S. 

Chester—ll,  D.  Grindlcy,  Esq. 

Cti/ton—Q.  P.  Scbacht,  Esq. 

Cork — Thomas  Jennings,  Esq. 

Dublin — Dr.  J.  Apjolin. 

Exeter — George  Cooper,  Esq, 

Famham — W.  Ncwnham,  Esq. 

Oalwajf—Dr.  T.  II.  Kowney. 

Olasgow—YtWior  Crum,  Esq.,  F.R.S. 

Go^pcrl—Vr.  W.  Lindsay,  R-X. 

Guernsey— Dt.  E.  Hoskins,  F.R.S. 


ManckesUi 


ffali/ax-John  W.  Garlick,  M.D. 

//u/Z— Thomafl  J.  Smith,  Esq. 

Leeds— yr.  S.  Ward,  Eaq. 

r  .  >     1  Dr.  J.  Dickinson. 

Liverpool — J 

U.  B.  Edwards,  Ph.  D. 

Llandilo—B.  Morgan,  Esq. 

J  John  Graham.  Esq. 

"H.  E.  Roscoe.  Ph.l). 

Kewport  {Monmoutlishire) — Ebene- 
zer  Rogers,  E^q. 

Norwich — Edward  Arnold,  Esq. 

yoUingham — Joseph  White,  Esq. 

Oj^ord—IL  J.  Smith,  Esq. 

St.  Andrew's— Dr.  G.  E.  Day,  F.R.S. 

St,    Helen's    (Laacaahire) — James 
Shanks,  Esq. 

SotUhampton—Vi' .  B.  Randall,  Faq. 

Stocibridge —GcoTQc  Kduiond^^u, 
Esq. 

Stcansea — Dr.  Thomas  Williams. 

Wolverhampton — B.  Walker,  E^q. 

Worcejitcr—W.  Pcrrins,  Esiq. 

rori— W.  G.  Procter,  E«i. 


UNITED  STATES. 

New  ybri— Ilonry  Baillicre,  Esq.,  290,  Broadway. 
Philadelphia-'W^'iliiBm  Procter,  jun.,  Esq. 


HAttHitOK  AND  Sons,  Printers,  St.  Martin's  Lani,  W.C.  *■ 


